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H E favourable Attention and ge- 
nerous Protection with which your 

Royal Highneſs has conſtantly honoured 
thoſe who have uſed their beſt Endea- 
vours to promote the Knowledge of any 
Branch of the Art of War, encourages 
me to preſent this Work to your Royal 
Highneſs, whoſe Genius and Application 
has made you the moſt competent Judge, 
as your high Birth and Command, claim 
the Patronage of ſuch Performances. 


My Intention 1s to render the Know- 
ledge of this important Part of the Art 
of War intelligible. 


1 And 


iv DEDICATION. 
And that it may meet with your Royal 
Highneſs's favourable Approbation and 


Acceptance, is the Higheſt Ambition of, 


Tour Royal Hicunsss's 


Moft Devoted 


and oy Humble Servant, 


JOHN MULLER, 


Royal Academy of Ar- 
tillery at Weookwichy 
Fuly 20th, 17 57» 
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acobi Petiveri, Opera Hiſtoriam Naturalem Spectantia, 

With Latin and Engliſh Names, Native Places, &c. 

Or his Gazophylacium et Muſei, &c. in 2 Vols. folio. 
Containing about 7000 Figures of Rare Birds, Beaſts, Reptiles, 
Inſe&s, Fiſh, Beetles, Moths, Flies, Shells, Corals, Foſſils, Mi- 
nerals, Stones, Fungeſſes, Moſſes, Herbs, Plants, &c. from all 
Nations, on 309 large Folio Copper Plates, and about 800 Figures 
to Ray's Hiſt. of Plants. The Shells, &c. have Engliſh, Latin, 

and Native Names. | 

N. B. Above 100 of theſejPlates were never publiſt'd before; and 
to this Edition 1s added all his very curious ſcarce Pieces of Natu- 


ral Hiſtory, never before printed, in Folio. Price 61. 6s. or 7l. 75. 
with the Surinam Inſects, Colour'd. . 


A Catalogue of MILLAx's MUSEUM will be publiſhed 


when Time and Room will permit. 
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2000 | 2s Copper, { 100co[gFoflils, Petrifae- 

200 | 58 Tin and Antimony, | tions, &c. 

200 E | Iron and Magnets, | 1000002 Birds, Beaſts, Fiſh, | 
2000 | & | Lead, : 7 Inſects, Eggs, 
Some | = | Biſmuth, Cobalt, 3 and Seeds. 

Zink, Arſenic, | D Teeth, Horns, 
85 Semi-Metals, &c. Canes; Ke. 
100co | Minerals, Foſſils, 200000 Prints and Pictures 
10000 Stones, Amber, &c. | 200000] Books, &c. 
All the high Gems, | 


Duplicates of which are very numerous, and will be ſold or exchanged. 


Directions to Travellers, or Collectors of Rarities at home or 
abroad, by Sea or Land. | 


NIMALS, Vegetables, &c. in all their various ſtations, are or- 

naments to the moſt elegant collection, Names and Country, 

viz. Fiſhes, Serpents, Lizards, Fruits, &c. are eaſily preſerved in 

Arrack, Rum, Brandy, in many Spirits, orin a ſtrong Pickle, or Brine 

of Sea Water ; to every gallon of which put four handfuls of com- 

mon or bay Salt, with two ſpoonfuls of Allum powdered, in a 
Pot, Bottle, Jar or Caſk well ſtopt, with Cork pitched, 


Large Fowls, if we cannot have them whole, their Head, Legs 


and Wings are acceptable; ſmall Birds are eafily preſerved by o- 


pening their Bodies, under the Wing, and taking out their En- 
trails. Stuff them with Oakum or Tow, mix'd with Pitch or Tar, 
Camphire or white Pepper, and being thoroughly dried in the 
Sun, wrap them cloſe, and keep them from Moiſture, Moths, &c. 

When you take Birds out of Spirits, to keep ti.em dry, waſh 
them well in warm Water, rinſe them in cold, then dried gradually, 

The Eggs of all, with the Neſts of the ſmall, alſo Neſts of Waſps, 
Ants, &c. alſo Snakes, Lizards and Tortoiſes, Sea Eggs, Urchins, 
and Stars, | | 

Plants: take that part of either Tree or Herb with Flower, Seed, 
or Fruit on them, but if none, gather them: and if the Leaves, 
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Directions to Travellers, &c. 
by the Root, differ from thoſe above, take both, put them into a 
Book, or a Quire of brown Paper (which you take with you) ſo 
ſoon as gathered, and once a Week ſhift them to a freſh Place, to 
prevent rotting them, or the Paper. 

Plants, Seeds, and dry Fruits, as Nuts, Pods, Heads, Huſks, &c. 
with their Leaves, Flowers, and Fruit, if poſſible, dried and wrap'd 
in Paper; alſo a piece of the Wood, Bark, Root, Gum or Roſin, 
of any Tree or Herb, that is remarkable for Beauty, Smell, Uſe 
or Virtue. 

Inſe&s, as Beetles, Spiders, Graſhoppers, Bees, Waſps, Fire- 
Flies, &c. may be drowned as caught, in a wide mouth'd Glaſs 
or Phial of the ſaid Spirits or Pickle, which you may carry in your 
pocket, Butterflies and Moths, or Night-Butterflies, having mealy 
Wings, which may be rub'd off with the Fingers, ſhould be pinn'd 
when caught, and give the Body a Pinch to put it out of Pain, 

The beſt Method to preſerve their beauty is to pin them in a 
chip or cork-bottom'd Box, covering them with Tobacco duſt, 


Snuff, beat Pepper, or Camphire, to fave them from devouring 


Inſects. | | | 

Sea-ſhells are very acceptable, yet the land and freſh-water are 
the moſt rare. Get them alive, and keep them whole. 

Shells, &c. not otherwiſe to be had, are to be found in the Sto- 
machs of various large Fiſh, and ſometimes in ſmall, as Soles, &c. 
and on the Backs of Wales, &c. | 

Oyſters, Cockles, Scollops, &c. viz. Bivalves, or ſhells in Pairs, 


ſhould be preſerved with their original Ligaments or Fixtures, 


Sea and Water-ſhells of the Trochi, Wilk, Snail, Volute or Buc- 
cina, &c. Species, have an Operculum or Door, (without which they 
are not complete) theſe they ſhut when at reſt to defend: the few 


without, adhere to Rocks, or Ground, for defence. 


Clear the large of their Fiſh without boiling if poſſible ; the 
ſmall may be kept with the Operculum, and Fith in them, without 
offerice, in Bran, Sand, &c. to be dry. | 

Boiling oft burts, and even changes the Colour; as Lobſters, 
Crabs, &c. Corals, and ail Sea Plants; Weeds, &c, are beautiful. 

Never let your Shells, Corals, &c. be touch'd with any cor- 
roding Acids, ſuch as Spirit of Salt, Aqua-Forts, Vinegar, &c. 
which will entirely deſtroy or exhauſt them. 
Small Specimens Large 
Large of the Small 
when the different Sizes cannot be had, 

All coloured or figured Stones, Earths, Clays, Minerals, Metals 
and Ores, to be taken as you find them ; Stones as have any re- 
ſemblance to Shells, Fruits, Wood, Bones, &c. to be got as intire 
as you can, and Slates, that have the Impreſſion of Plants, Fiſhes, 
Inſects, or other Bodies in or upon them; found in Quarries, Mines, 
Pits, Caves, or wherever the Earth 1s opened. 

N. B. Amongſt Plants, the moſt common Graſs, Ruſh, Moſs, 
Fern, Thiſtles, 'I'borns, or vileſt Weeds you can find abroad, may 
meet with the ſame acceptance as ſcarce Plants; fo in all other 
things the moſt common as well as rare, z. e. whatever you meet 
with. may prove acceptable Preſents, and have gain'd Preferment 
&c. where Money could not avail, 


Animals and Shells 
are moſt eſteem'd, 


P RE F ACE, 


F Courage alone was ſufficient in the Art 
of War, a Treatiſe on this Subje& in 
England would be ſuperfluous ; who from 

the loweſt to the higheſt are celebrated for this 

Virtue ; but as it frequently happens that Ene- 

mies who dare not appear in the open Field, 

may retire into fortified Places, and there by 

Art or Stratagem deſtroy thoſe Troops which 

before they durſt not Face. For which Rea- 

ſon this Work was compiled, to furniſh Means 
to this heroic Spirit to avoid engaging on diſ- 


advantageous Terms, and to excite in them a 


Deſire to apply their natural Genius to the 
Knowledge of the different Occurrences which 
happen in their Station during the Time of 
War, how to defend themſelves, or to attac an 
Army with Advantage, and to fave the Lives of 
many, in conducting the Works of a Siege 
with Art and Prudence. No Part of the Art 
of War requires more Capacity, Knowledge, 
and Judgment. The Succeſs of a Battle is 
often owing to Chance; a firſt Firing doing 
more Execution on one ſide than the other, an 
advantageous Situation, a Party, imperceptibly 
flanking the Army ; ſome extraordinary Action 
performed; a ſudden Wind or heavy Rain in 
the Face of an Army; a pannick, Terror, or 
any unforeſeen Accident, may contribute to 
the Gain or Loſs of a Battle, and that oft on 


the Side who had leaſt Reaſon to expect it. 


K | Hiſtory, 
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Hiſtory, ancient and modern, furniſh ſo many 


Inſtances, that it is unneceſſary to enumerate 
them. But when-required to attac an Enemy 


in a Place ſtrongly fortified, or when the For- 


tune of War obliges a General to defend ſuch 
a Place, againſt a numerous Army well provi- 


ded, who, find Means to approach the Works 


under Cover, beat them -down with their 
Cannon, or blow them up, with Mines, 


and ruin all their Defences ; it is then that 


Courage and Fortune are obliged to ſubmit to 


Knowledge and Experience. Many brave 


Officers have been provided with a good Gar- 
riſon, and every thing requiſite to a brave De- 
fence, who, thro' want of a Competent Know- 
ledge, were unable to preſerve a fortified Place 
to their Prince or Nation, or to take one ; when 
Men endued with leſs Bravery and more Know- 
ledge, have happily ſucceeded. Courage is 
undoubtedly neceſſary in a Soldier, therefore 
every one ſhould be aſcertained of it before he 


enters into this Way of Life, it being a Qua- 


lification not to be acquired, Nor is Experience 
only ſufficient to form a good Commander ; for 
the Situations and Conſtructions of Places being 
different, and the Times and Occurrences va- 
rious, it is impoſſible an Officer ſhould, with 
the Experience of a few Sieges, be in a Con- 
dition to act with that Prudence and Circum- 
ſpection neceſſary at another Time, when per- 
haps every Part ſhould be done differently from 

what he might have ſeen before. 
Suppoſe a General endued with great Bra- 
very, 5 unacquainted with the Art of attack- 
ing 
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ing and defending fortified Places, enters an 
Enemy's Country, and after having committed 


ſome Ravages meets the Army of his Adverſary 


and defeats it; which however is an Advantage 
not eaſily gained, ſince, if his Enemy is a pru- 


dent Commander, but inferior in Strength, he 
may avoid an Engagement; but what Benefit 


will he reap from his Victory, if his Adver- 
ſary retires into ſome ſtrong Place, which he 
knows not how to attac and carry without the 
Loſs of the chief of his Army? Should he 
advance farther into the Enemy's Country, and 
leave ſtrong Places behind him, he will run the 
Riſque of being ſurrounded on every fide, or 
having his Convoys of Ammunition and Pro- 
viſion cut off, whereby his Army will be redu- 
ced thro' Famine toretire; and that perhaps with 
Diſhonour and the Loſs of a conſiderable Num- 


ber of Men, to no Purpoſe, notwithſtanding 


his having firſt been victorious. 
It may be ſaid, that the Engineers will ſup« 


ply his want of Knowledge, by informing him 


which are the ſtrongeſt and weakeſt Parts of the 
Place, how and in what Manner it is to be at- 


tacked, how the Approaches are to be made 


and carried on: This is certainly their Duty, 
and they ſhould undoubtedly acquit themſelves 
in the beſt Manner ; but it happens often that 
the Engineers are as deficient as the General ? 
How will he then. proceed, or how can he judge 
of their Ability ? The Conſequence will be, that 


a great Part of the Army will be unneceſſarily 


deſtroyed, and the General's Character ſuffer, 
if the Succeſs does not anſwer, and not they. 
A'q | On 


On the contrary, if the Engineers are duly 
qualified, to anſwer what is expected from them, 
will the General know himſelf well enough to 
ſubmit entirely to their Advice, and regulate 
his Conduct according to their Judgment? a 
"Taſk more difficult to an ignorant Perſon who 
is brave, than to one not ſo. | TR 

I If a General, after a Defeat, is obliged to ſhut 
Himſelf up in a fortified Place, and is there attacked 
by a ſuperior Force, it will not be in his Power 
to make a good Reſiſtance, if he is unſkilled in 
the manner of defending Places; all the 
Expence a Nation is at in fortifying it, will 
not ſerve to ſecure the Country from Danger, 
if he is obliged to retire from one Place to 


another, ſo faſt as the Enemy advances; and 


if he undertakes to make any Reſiſtance, will 
unneceſſarily expoſe the greateſt Part of his 
Army to Deſtruction, and the Country till left 
to the Mercy of the Conqueror. It is not the 
*Loſs of a Battle, an Accident the greateſt Ge- 
neral is liable to, but his Tgnorance in defend- 


ing himſelf in fortified Places, which he was 


obliged to abandon ſhamefully to the Conque- 
Tor, that will be a laſting Reproach to him. 
Fortifications are now become almoſt as nu- 
merous as Towns, therefore it is impoſſible ei- 
ther to preſerve a Country, or make a Conqueſt, 
without being acquainted with the art of Attac 
and Defence. Itisthenofthe greateſt Importance 
to an Officer to be well inſtructed therein, ſince 


every one has' a Chance, or at leaſt Hopes to 


become chief Commander; beſides, every one 
is liable to be intruſted, in the Courſe of War, 
— | | with 
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with ſome Poſt or other, either to ſecure Con- 
voys, or to annoy the Enemy, or prevent them 
from plundering the Country by Parties, where- 
in if they acquit themſelves with Conduct and 
Prudence, it will be a certain road to Prefer- 
ment, and acquire them laſting Honour. 

The celebrated Vauban was the firſt that made 
any conſiderable Improvements in this Part of 
the Art of War; he not only deſcribed the 
Manner of attacking Places in general, but al- 


ſo entered into every minute Particular that may 


happen, during a Siege, according to the dif- 
ferent Circumſtances, Times, and Occaſions. 
Before his Time ſingle Approaches only were 
made, fortified with a few Redouts to ſupport 
the Workmen. But as this way of approach- 


ing did not embrace the whole Front attacked, 
the Beſieged had Opportunities to Sally, fall 


upon the Workmen and their Guard * every 
Side, drive them out of their Works and de- 


ſtroy them, by which means a Place but mode- 


rately fortified was able to withſtand an Army 
a conſiderable Time, and oft till they were re- 
lieved, or the Inclemency of the Seaſon obliged 
the Beſiegers to retire. 

But ſince Vauban has invented the Parallels 
or Places of Arms, and the Ricochet Firing, to 
which may be added the numerous Artillery 
with which Armies are now provided, the Art 
of Attacking is rendered ſo ſuperior to that of 
Defending, that thoſe places which were for- 
merly eſteemed impregnable, can ſcarce ſtop a 
victorious Army a Month : And nothing but 
great Garrifons, large Places well fortified, 
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provided with a ſufficient Quantity of Artillery, 
and every Requilite for a good Defence, can 
have any Chance for making a tolerable Re- 
ſiſtance. For by joining two Attacs with theſe 
Parallels, and making half Parallels or Places of 
Arms between the ſecond and third Parallels, 
the Beſiegers may always oppoſe a greater Num- 
ber of Troops againſt the Beſieged, than they 
can, and by that means are able to prevent Sal- 
hes from the Garriſon, or if they make any, 
drive them back with conſiderable Loſs; And 
by means of the Ricochet Batteries, the Troops 
placed behind the Parapets, are ſo much ex- 
poſed to the Fire of the Beſiegers as if there 
were none. 

Vauban having treated this Subject in as ample 
a Manner as could be expected, the Reader 
may be ſurprized that I have not rather given 
a juſt Tranſlation of his Work than wrote a 
new one. This is what I at firſt intended, but 
feveral Reaſons determined me to the contrary. 
The Order and Method purſued by that Author 
did not appear fo well choſen as could be wiſhed; 
ſuch as treating of the ſame Subject in different 
Places; ſeveral Improvements have been made 
fince his Ti ime ; he ſuppoſed the Reader to be 
acquainted with the common Practice of En- 
gineering, which I preſume not to be the Cafe 
in general; wherefore particular Care is taken 
to omit nothing that may render the Subject 
intelligible to- every one, without being obliged 
to have any other previous Knowledge than that 
of the Plans of Fortifications, without which 
it would be impoſſible to explain the This 
This. 
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This Work is divided into three Parts ; the 
firſt contains the Attac, the ſecond the Defence, 
and the third the Method of making Mines. 
Ihe firſt begins with the neceſſary Preparations 
previous to a Siege, and then every Part of the 
Attac is diſtinctly treated of from the Beginning 
to the End, with the Manner of tracing the 
Plan of the Attacks on Paper at firſt, and thence 
transferring it to the Ground; the Manner of 
placing and making the Batteries is alſo ex- 
plained ; in ſhort, nothing material is omitted. 
In the Second you have every Thing relative 
to the Defence of Places, beginning with the 
Garriſon, Ammunition, and Proviſion a Place 

_ ſhould be provided with in reſpect to its Size and 

Strength, and the neceſſary Preparations pre- 

vious to the Siege, to put it in a Condition of 
reſiſting ſo long as the Nature of the Place will 
admit. I have differed in the Eſtimateof Troops 
and other Neceſſaries, from Vauban, becauſe 
the Beſiegers are now more numerous, and 
provided with much more Artillery than in his 
Time. After this are given the Particulars of 
the proper Defences peculiar to each Work, 
wherein I have inſiſted much on the Defences 
of Forts and Caſtles, not omitting Churches 
and Farm-houſes, which are ſometimes of Uſe 
to place ſmall Parties, either to annoy the E- 
nemy, or to prevent their annoying the Army, 
or making Inroads into the Country to raiſe 
Contributions. It likewiſe happens that a Par- 
ty is ſurprized by a ſuperior Force, who to pre- 
vent their being taken may beobliged to retrench 
in the. beſt Manner they can in ſuch Places : 

| A 4 | - OE 
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For which Reaſon I ſuppoſe it proper to ſhew 
how ſuch Places, however inſignificant, may 
reſiſt for a Time a ſuperior Force, eſpecially if 
that Force be unprovided with Artillery ; and 
as this Kind of Party-fighting more frequently 


happens than Engagements of whole Armies, 
if well managed they may prove of great Ad- 


vantage to an Army, tho inferior to their Ene- 
mies. 7 

The Third and laſt Part, contains a Treatiſe 
of Mines, more compleat than any extant, the 
Principles of which have been deduced from a 
Multitude of Experiments of Belidor, and by 


De Valliere. 


Vauban has treated largely upon Mines, in 


i Attac and Defence of Places : But as the 


Subject was then in its Infancy, and not brought 
to any Degree of Perfection, it is not to be 
preſumed, that he could give all that may be 
ſaid of Mines. Beſides, the great many Ex- 
periments made ſince his Time at La Fere, to 
moſt of which I was Witneſs, opens a lar- 


ger Field for Speculation. 


It is certain, that the World is obliged to 
Belidor for exploding the old Errors, that the 


Diameter of the Baſe is always double the Line 
of leaſt Reſiſtance, or the Depth of the Mine ; 


and when a Mine is loaded with an unneceſſary 
charge, inſtead of producing a proportional 
Effect, that it makes only a narrow Hole or 


Pit. This has been the Opinion of the Mi- 


ners and Engineers before his Time; and ſo 


long as this Error ſubſiſted, it was impoſſible 


to bring the Theory to Perfection; for, ac- 
cording 
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cording to this Notion, a Mine whoſe Diameter 
of the baſe is 80 Feet, muſt be 40 Feet deep, 
which is not always poſſible ; and when it may 


be done, would coſt immenſe Labour, and ſome 


thouſand Pounds of Powder. more than is ne- 


ceſſary, as I have ſhewn in this Treatiſe. This 


Work concludes with three Tables, the one 
computed by De Valliere, and the other two 


by me, and the Charges of Mines of the ſame 


Openings are compared. 

With Gratitude I mention that excellent 
Work of Le Blond, called Elemens de la Guerre, 
to which I am particularly obliged for the Or- 
der in which this Subject is treated; I have taken 


ſome Paſſages of his where I found them uſeful: 


The Capitulation, inſerted at the End of the 
Defence, is entirely. his, which I recommend 
to thoſe who underſtand French, as being treat- 


ed with more Perſpicuity and Elegance than 


wa 


any Work Extant. 


Expla- 


[10] 
Explanation of Principal Terms uſed in this Book. 


O Beſiege @ Place, is to ſurround. it with an Ar- 
my, and approach it by Paſſages made in the 
2 ſo as to be covered againſt the fire of the 
place. 3 3 3 

When an Army can approach ſo near as the covert- 
way, without breaking ground, under favour of 
ſome hollow roads, riſing grounds, or cavities, and 
Fore begin the work, it is called, Accelerating the 
; 2c ge. FE. | | | 

When the Army can approach the town ſo near 
as to take it, without making any conſiderable works, 
the Siege is called an Attack. 

To Block up à Place, is to ſurround it with a ſuf- 
ficient number of Troops, ſo as to prevent any 
ſuccour or proviſion being thrown into it. 

The intent of a Blockade is, to reduce a garriſon by 

ja. | 

A place Mould never be blocked, but on a cer- 

tainty that there is but a ſmall quantity of proviſion 

in it, otherwiſe it would require too much time, and, 

perhaps not be taken, | 

o inveſt @ Place, is to ſurround it with troops, as 
in a blockade, ſo as to prevent any ſuccours, &c. 
It is properly a preparative for a Siege. 

To inſult a Work, is a ſudden unſuſpected attack, 
with ſmall arms, or ſword in hand. 

Surprize, is to take a Place by ſtratagem or treaſon. 

To eſcalade a place, 1s to approach it ſecretly, and 
to place ladders againſt the wall, or rampart, 

for the troops to mount and get into it. 

To Petard a Place, is privately to approach the 
gate, and fix a petard to it, ſo as to break it 


open for the Troops to enter, | 
* | Line 


Explanation of the principal Terms. 11 


Line of Circumvallation, a kind of Fortiãcation, 
conliſting of a parapet, or breaſtwork, and a 
ditch before it, to cover the Beſiegers againſt any 
attempt of the enemy in the field. 

Line of Countervallation, a breaſtwork with a 
ditch before it, as the line of circumvallation, to 
cover the Beſiegers againſt any ſally from the 
garriſon. 8 

The Works made to cover an Army, ſo as to 

command a part of the country, with a breaſtwork 


and a ditch before it, are alſo called Lines. 


A Work made round the Camp of an Army, to 


cover it againſt any ſurprize, is called a Retrench- 


ment. 
An Epaulement, a breaſtwork of eight or ten feet 
high, to cover the cavalry. The breaſtwork of 
a battery is alſo called an Epaulement. 
Trenches, a general term for all the works ſunk 
in the ground, and made during a Siege, or in 
any Attac. „ | 
Approaches, trenches which are carried on towards 
the place in Zig-2zags, or turnings, ſo as not to 
be enfiladed by any works of the place. 
Parallels or places of Arms, trenches which join 
both Attacs, and are, as it were, parallel to the 
front works of the place. 
There are generally three in an Attac of a place. 
Saps, trenches made and carried on under cover 
with gabions and faſcines on the flank, and 
mantlets, or ſtuffed gabions, in the front. 
They differ from the other Approaches. in being 
carried on under cover, and in not being fo wide. 
Rear of an Attac, is where it begins; and the 
Front or Head, that part next to the Place. 
Breach, the opening made in the rampart of a 
work, either by cannon or Mines, 
Aſjault, a vigorous and ſudden Attack, made in 
the breach, to get maſter of the work. 
| Lodge- 
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12 Explanation of the principal Terms. 
Lodgement, à trench or retrenchment made in a 
work, after the Enemy is drove out, to cover 
the troops fem the fire of the place. 
Ihere are many different materials uſed on 
PLATE I. theſe occaſions, as Faſcines, Pickets, Gabions, 
Sand- bugs, and Wool-packs. 
Faſtines, compoſed of branches like fagots, of ſix 
feet long, and eight inches in diameter, tied in 
"INN 
Sap fagots faſcines, three feet lug. = 
Sauciſſon Faſcines from xwelvye to fixteen feet long, 
uſed in making of batteries. 
Pickets, ſtakes, of three feet long, and; about an 
inch and a half diameter, pointed at one end. 
Gabion, à kind of. baſket without a bottom, every 
where equally wide, three or four feet high, the 
ſame in diameter, having nine or ten ſtakes of 


about an inch and a half diameter; which ex- 


ceed the baſker-· work fige or ſix inches, and are 
pointed, and genera ly 
pers, who underſtand this kind of work. 
Sand- bags, ſacks of two feet high, and ten inches 
diameter, filled with earth, and tied faſt. 
Mool. packs, are five feet high, about fifteen inches 


XX 


diameter, filled with wool ; they ferve to cover 


the troops, as ſoon as they have'gat poſſeſſion of 
a work, till the Tod gement is made. 

Beſides theſe War there are Blinds, Chande- 
liers, Mantlets, Stuffed Gabions, Chevaux de fri Ze, 
and Crotus- feet. 

Blind, a wooden frame of four- pieces, round or 
flat, two of which are fix feet long, and pointed 
at the ends, and the. others three or four fret, 
b-/ 59 ſerve as ſpars to faſten the two firſt to- 

ther. 

Their uſe is, to fix them vpright | in the l 

againſt the ſides of the ſaps, to ſuſtain the earth, and 
10 faſten faſcines on the upper part, or to cover the 


1 lap, 


made by miners and ſap- 
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Explanation of the principal Terms, 13 
ſap, and to lay faſcines over them, to ſecure the 
troops from ſtones and granades. _ 

Chandeliers, wooden frames, made of two pieces 
fixed croſs-ways on two other pieces, at about 
four feet aſunder, and upon their interſections 
are erected two vertical, pieces of five feet high, 
each ſupported by three buttreſſes ; the interval 
of theſe two pieces is filled up with faſcines, to 
cover the troops. 3 

Mantlet, a wooden fence, rolling upon two wheels, 
of two feet diameter; the body of the axle- 
tree about four or five inches ſquare, and four or 
five feet long, to which is fixed a pole of eight 
or ten feet long, by two ſpars; upon the axle- 
tree is fixed a wooden parapet three feet high, 
made of three inch planks, and four feet long, 
Joined with dowel- pins and two croſs- bars; this 
parapet leans ſomewhat towards the Pole, and is 
ſupported by a brace, one end of which is fixed 
to the Pole, and the other to the upper part of 

the parapet. 

The ule of the mantlet is, to cover the ſappers in 
front againſt muſket-ſhot, : 

Stuffed Gabion, a gabion of five or ſix feet long, 

and as wide, ſtuffed quite full with all kind 

of ſmall wood, or branches; uſed inſtead of 
mantlets, and for the ſame purpoſe. 

Cbevaux de Frize, a piece of timber, either round 
or cut into ſeyeral faces, through which are 
drove ſtaves of about an inch and a quarter in 
diameter, and ſix feet long, pointed at the ends, 
ſo that lying any way, it always preſents ſome 
points. 

Uled to prevent the horſe from breaking in upon 

the foot. 

Crows-feet, a kind of iron with four points, ſo diſpo- 
ſed, as always to have three points downwards and 
one upwards ; they ſerve allo to ſtop the * 

8 The 


14 Explanation of the principal Terms. 


The figures of all theſe materials and machines' 


are repreſented in the firſt plate; which, with what 
has been ſaid, is ſufficient to underſtand them. 


The principal Terms being W theſe will be 
defined in their proper —— 
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ATT Ac and DEFENCE 


0 OF | 
FORTIFIED PLACES. 
PART I. 


N Sieges, as in all undertakings, it is neceſſary 
minutely to conſider every circumſtance that may 
happen during the Execution of the deſign, and to 
provide againſt every ſeeming obſtacle. Not only the 
General's character, the reputation of his Army, and 
the glory of his country, are concerned, but a prodigi- 
ous expence mult unavoidably attend ſuch an enter- 
| prize; all which, by neglect are entirely loſt, beſides 
the lives of many men, a more ſenſible loſs to a nation. 
A General, before he reſolves on a Siege, ſhould 
exactly know, 1ſt, the ſtrength of the enemy, as well 
in the field as in the adjacent garriſons; and, 2, what 
number the enemy may draw from other quarters 
during the Siege; 3, the ſtrength of the place, its 
ſituation, and nature of the ground about it; 4, the 
ſtrength of the garriſon, and goodneſs of their troops, 
together with their quantity of artillery, ammunition, 
Rores and proviſion; 5, if the works are counter- 
mined or not, and whether any part of the country 
about the place may be laid under water, by means 
of dykes or ſluices; laſtly, he ſhould be acquainted 
with the {kill and bravery of the governor, engineers, 
and other officers. | 
Theſe particulars known, he ſhould conſider whe- 
ther he is maſter of the field, and able to repulſe the 
Enemy, if he was attacked during the ſiege, without 
leaving the trenches unprovided, and to reſiſt, . the 
ame 
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ſame time, any ſally the garriſon ſhould make; and 
in caſe the Enemy ſhould attack one of his towns du- 
ring the ſiege, he may have time to relieve it after 
the ſiege 1s over, or how to provide againſt ſuch an 
accident, T5 

He ſhould know whether he has a ſufficient number 
of Engineers, and their capacities; if he has or can 
provide a ſufficient quantity of artillery, ammunition, 
ſtores and proviſion, with the number of horſes for 
draught or carriage; if the commandant of the ar- 
tillery be well qualified for his place, what funds will 
be wanting, and how they may be ſupplied, he ſhould 


alſo be appriſed of every thing neceſſary for ſuch an 


important undertaking. | 

As the Succeſs will redound chiefly to the honour 
of the General, as well as the miſcarriage be laid to 
his charge, he ſhould therefore be thoroughly verſed 
in theſe 33 without being obliged to truſt 


s . O 
to the judgment or capacity of others, 


STORES. 

T 125 quantity of ſtores required for a ſiege can- 

not be preciſely determined, on account of 
the various exigencies on which it depends; ſuch 
as the ſtrength of the place and garriſon, the capa- 
city of the governor and engineers, the quantity 
of artillery, ammunition, ſtores and proviſion; laſtly, 
on the ſeaſon, place, ſituation, Sc. But as it is ne- 
ceſſary to give ſome idea to the unexperienced officer, 
I ſhall here ſet down the quantity of each kind, for 


a month's Siege, as eſtimated by Vauban, whom we 


chuſe to follow, on account of his great judgment 
and experience. N 
| Stores required for a Month's Siege. 
TIOWDER, as the garri- „ 
ſon is more or leſs wo + er 900,000.1D, 
2 for battering pieces, — 6,000 
Shot of a ſmaller fort, — — 20,000 


* 


Batter- 
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Battering cannons, =— = 80 
Cannons of a ſmaller fort, — — 40 


Small field-pieces for defending the lines, 20 


ſhells, —— 24 
ſtones, —— 24 
Shells for Mortars, — 15 or 16,000 


Mortars for throwing 


Hand grenades, — 40, oo0 
Leaden bullets, — 180, ooo lb. 
Matches, — — 10,000 braces 
Flints tor muſkets, beſt ſort, 100,000 
Platforms compleat for guns, — 100 
Platforms for mortars, — — 60 
carriages for guns, — 60 
Spare Jroona beds, — — 30 
ſponges, rammers and ladles, 20 ſets 


Tools to work | in trenches, — _ 40,000 

Several hand-jacks, 'gins, fling-carts, travelling- 
forges, and ather engines proper to raiſe and carry 
heavy burdens, alſo ſome to carry water to extinguiſh 
fire. 

Several parcels of ſpare timber, for en. ed wheel- 
wrights, carpenters, &c. 

There are beſides many other ee as mi- 
ners tools, mantlets, ſtuffed gabions, faſcines, 
pickets, and gabions, in great quantities; tools for 
ſmiths, carpenters and wheelrights; a number of 
horſes for the artillery ; carts and waggons, ſuch as can 


be procured in the country, are alſo occaſionally uſed, 


INVESTING PLACES. 
T O inveſt a place with deen the General ſhould 


uſe various ſtratagems to deceive the enemy, 

and prevent their anticipating his real deſign ; ſome- 
times the deceit may be carried fo far as to inveſt a- 
nother place; at other times marching with the army, 
as if intended to attack the enemy, in order to drive 
them at ſome diſtance from the place, and then re- 
turn 
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turn quickiy to inveſt it. No opportunity ſhould be 
neglected to arrive before the place, before the enemy 


has either time to throw in troops, ammunition, or 


proviſion, ſince on this the ſucceſs of the Siege chiefly 
depends. | | 

The place 1s inveſted as follows. 

A body of 4 or 5009 horſe is detached from the 
army, if the country is open, or a body of horſe and 
foot, full of defiles or woods, commanded by a 
Lieutenant-General, and two or three Major- generals, 
who march ſpeedily day and night, till they arrive 
within four or five miles of the place, where they 
halt, to conſult and divide, into as many parties as 
there are principal avenues leading to it; then they 
march on, ſo as to arrive in the duſk of the evening 
at their ſeveral appointed poſts, much about the ſame 
time; which ſhould be juſt out of the reach of can- 
non- ſhot from the place. | 


This done, ſmall parties are ſent to the very gates 


to carry off men, cattle, and whatever may be ſer- 
viceable to the garriſon. Theſe parties are to be 
{upported by ſome ſquadrons of horſe; and it would 
be proper if they received ſome cannon-ſhot, to diſ- 
cover the reach of their guns. In the interim, the 
reſt of the detachments take their poſts in the moſt 
conventent places, ſo as to prevent ſuccours being 
thrown into the town, 

In the day they keep without cannon-ſhot ; but ſo 
ſoon as it is dark, the ſeveral parties approach the 
place as near as poſſible, ſo as to leave but ſmall 
mtervals' between them; then turning their backs 
upon the town, and placing guards before and be- 
hind them, to prevent ſurprize, half the troops are 

to keep always mounted, whilſt the reſt refreſh. 
At Dawn they gradually retire, obſerving the ſi- 
tuation, nature of the works, and the ground round 
it, till they come to the former poſts, where they 


place proper guards towards the town, and in all the 


principal 
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principal avenues towards the country; the reſt re- 
pole, keeping their horſes laddled to mount at a mi- 
nute's warning. 

Parties are ſent to reconnoitre the enemy, while 
the commanding officer and engineers pitch upon a 
proper place for encamping the army, ſo ſoon as it 
arrives, and obſerve where the line of circumvallation 
is to be made. ä 

The day the place is inveſted, the artillery begins 
to march, "with all rhe neceſſary ſtores and ammunt- 
tion for a Siege, whilſt, 'on the other hand, the 
army makes forced marches, and arrives generally 
within three or four days after the inveſting. 

The commander of the detachment | goes about 


two or three miles to meet the general, with a de- 


tail of his proceedings, on which the General ſet- 


tles the diſpoſition of the camp. 


The next day he rectifies what miſtakes may have 


occurred, and goes to reconnoitre the place, attended 


by the reſt of the general officers, and chief engineers, 
ſo that the ſituation of the line of circumvallation 
may be determined. 

This done, the encampment regulated, and the 
troops placed in the order agreed on, the General 


aſſigns to the other general officers their quarters; the 


chief or head quarter is fixed upon, as alſo thoſe for 
proviſion, and the park of artillery. All theſe par- 


ticulars are to be rectified, ſo ſoon as the Place for 


opening the trenches is determined. 

In the mean time, ſmall guards are poſted near the 
town, in the moſt convenient places, ſuſtained by 
larger, to ſtreighten the garriſon as much as poſſible, 
and the engineers roughly trace the line of circumval- 
lation, with rods and pickets only, 1 in order to regu- 
late the encampment. 
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Diſpoſition and Manner of making the Line of Cin- 


cumvallation. 


PLATEIL IN tracing this line, the following par- 

. ticulars muſt be obſerved. 1ſt, To oc- 
cupy the moſt convenient ſpot of ground about the 
place, though it be nearer or farther from the town, 
than it ſhould otherwiſe be. 2d, To preſerve ſuch 
a diſtance, that the camp may be without the reach 


of cannon-ſhot from the covert-way, which is reckoned 
to be about 1200 fathoms. gd, Not to keep a great- 


er diſtance than is neceſſary for the ſecurity of the 


camp. The depth of the camp is generally 30 fa- 


thoms, and the diſtance between the front of the 


camp and the line 120. 4th, To avoid all high places, 


which might command any part of the camp, and 


when that is impracticable, to take them within the 


line; but if the line ſhould thereby become too ex- 
tenſive, they muſt be fortified with redoubts, or other 
out-works. 5 
All advantages ariſing from the nature of the ground 
are to be taken; ſuch as precipices, moraſſes, rivers, 
brooks, hedges, and, where it can be done, felling 
of trees. | 115 


The dimenſions of the ſeveral parts of the line of 
circumvallation are, 1. The diſtance from the point 
of one Redan to that of the next, is commonly 120 


fathoms; ſometimes ten or twelve fathoms, more ar 
leſs, according as the nature of the ground will ad- 
mit. 2. The openings or gorges of the Redans a- 
bout 30, and their capital or depth 20: The Redans 


to be placed on the higher part of the ground. As 
to the reſt, the form and ſituation of the line is al- 
ways adapted to the nature of the ground, and if 


every where well flanked, will be ſufficient. 
The gorgers of the Ravelins, which cover the 
gates or fally-ports, are thirty fathoms, the capitals 
5 | | twenty, 
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twenty, and the flanks fix : The ditch before the line 
is from fifteen to eighteen feet wide above, but re- 
duced to one-third below. Hence a ditch of eigh- 
teen feet wide above, will be but ſix feet at the bot- | 
tom; and if its depth 1s ſeven feet and a half, the 4 
excavation of ſix feet, or one fathom in length, will, 1 
be fifteen feet, or two cubic fathoms and a half, 
which is as much work as one man can do in ſeven 
days. 

According to this computation, I ſhall inſert the 
meaſures of ſix different profils given ”7 Vauban, 
which may ſerve on all occaſions. 


| | | PARAPET. [| ' Dircn. __ 

- Prof. Thickn. Heighth|Heighthy Width FIG E_Oy Solid , Days! 2 
> | : | within. without. above. below. Cont. Work. N 
By — — 1 
Is : opp : 66 

e | Ili7 2.62 : 66 

: Illls : of7 : 66 

d — ; A 

. . 

© 1 vis : or : d6 : off 

of N. B. All the dimenſions are erpreſted i in feet and 

nt inches, as well as the ſolid contents, ſix feet of which 

20 make a cubic fathom, 12 inches a foot, ſuppoſing 

or the length of the excavation to be ſix feet, as men- 

d- tioned above *. 

a- Suppoſing a cannon- ſhot from the covert-way to 

ans reach 1200 fathoms, allowing 200 more to the rear 

As of the camp, makes 1400; then taking 30 for the 

al- depth of che camp, and 120 more for The diſtance 

ot B 3 from 

the * The method of computing the ſolid content is, to multiply 

tals half the ſum of the width above and below of the ditch, by its 


depth, and divide the product by fix, See my Elem, Mathem. p. 188. 
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from the front of the camp to the line, the whole 
includes a diſtance of 1550 fathoms between the 


line and covert-way. 
If the Place to be attacked is a regular Odlagon, 


fortified according to Vauban's firſt Method, the dif. 


tance from the center of the place to the covert-way, 


will be about 250 fathoms, which being added to 


1550, gives 1800 fathoms for the diſtance of the line 
from the center of the place; and the circumference 
of the Radins 1800 will be 11314. 
Therefore the line of circumvallation would be 
11314 fathoms, if it was circular; but on account 
of its turnings and redans, there may be added 1880, 
making together 13194 fathoms, which being divi- 


ded by 2282 (the number of fathoms or toiſes con- 
tained in a French league) gives about 54 leagues or 


17 Engliſb miles, for the whole extent of the line. 
The parts of the line moſt expoſed to be inſulted, 
are paliſſaded, and ſometimes out-works are added, 


or a ſecond ditch; and when any particular part is 


more in danger than the reſt, holes or pits are made 


chequerwiſe of 3g or ſix feet deep, and about 8 feet 


wide above, with ſtakes planted in the middle of them, 
projecting about a foot above the ſurface of the ground, 


to prevent the cavalry from breaking in that way, 


In general, the Line fhould be every where equally 
ſtrong; and therefore, if ſome parts are ftrong by 
nature, the reſt ſhould be made ſo by art. 

As the tracing the Line on the ground admits of na 


difficulty, it is unneceſſary to ſay any thing of it. 


So faſt as the Line is traced out, the ground is 
diſtributed amongſt the troops and peaſants, if any 
to be had; this is done equally bath ta horſe and 
foot, none being excuſed from his duty. © 

The Sub-engineers divide the work between them ; 
they are to take care that it is well performed, and 
the dimenſions rightly followed; the General Officers 
to obſerve that the Engineers before their own quar- 

ters 
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ters perform their duty: In the mean time, the chief 
and ſub- directors are employed in reconnoitering the 
works of the fortification, and the ground about it; 
of which they are to give an account to the General, 
that he may fix upon the place of Attacs. The fi- 
niſning the Line generally takes up 8 or 10 days. 


BRITD GOES of COMMUNICATION. 


IHE camp being generally divided by rivers, 
brooks, or marthes, it is of great importance 

to make a ſufficient number of bridges or cauſeways, 
that the communications between the ſeveral parts of 


the camp may be free and open, the neglect of which 


* has frequently occaſioned the raifing of the Siege, 

with the deſtruction of a great part of the Army. 
Theſe bridges ſhould be made very firm and ſe- 

cure; there ſhould at leaſt be four of them between 


each of the ſeveral quarters at about 40 or 30 fa- 


thoms diſtance; their avenues of eaſy acceſs, and 
guards placed near them, to ſee they are conſtantly 
kept in repair. Theſe bridges are always placed with- 
in the Line of circumvallation, ſo that thoſe who paſs 
and repaſs may be ſecure, and out of danger. 


GAT ES and Saily-PoRTSs. 


HE Gates are made in the principal avenues 


and great roads, covered with ravelins, and 
ſometimes with ſmall horn-works, when the Line may 
be eaſily attacked on that ſide; and in every ſecond 


B 4 curtain 
*The French found by woeful experience the truth of this at 


the Sieges of Turin and Palencienes; at the former, tho? they 
were 72000 ſtrong, Prince Eugene attacked them with 24000 men 


only in one of the Quarters ſeparated by rivers from the others, 


and where the bridges were neglected, defeated their Army, and 
raiſed the Siege ; and at the latter, half their Army, command- 
ed by Marſhal Ja Ferre, and ſeparated from the other by a river, 
was entirely routed, and the Siege likewiſe raiſed. 
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WT ĩͤ v 
curtain is made a Sally-Port of 24 feet wide, which 
is ſhut up by an horizontal beam turning upon a ſpin- 
dle poſt, which ſtands in the center of the gateway. 


PAE AnXTILLERY, 


Hilſt the Line of circumvallation is making, 
| the commander of the Artillery is employed 
in making the park, which ſhould be placed in the 
moſt remote part from the town, and the leaſt ex- 
poſed to be inſulted, but at the ſame fide where the 
attac is to be made; it is made in the form of a ſquare 
redoubt, with a breaſtwork and a ditch round it, and 
the entrance covered with a redan, or ſmall ravelin. 

Befides this, which for diſtinction is termed the 
Great Park, and which contains all the Artillery, 
ammunition and ſtores of the Army; there is a ſmal- 
ler at the rear of each attac, to hold the Artillery and 
ſtores which are uſed daily in the trenches, and which 
are continually ſupplied from the great Park. Theſe 
latter need not be ſo well ſecured as the great one; 
if they are out of cannon ſhot, it is ſufficient. 

I ſhall hereafter fully explain how this Park ſhould 
be formed, the ſtores diſpoled, and the quantity of 

_ each ſort required, oe 


LINE of COUNTERVALLATION. 


HIS Line is made in the ſame manner and na- 

ture as the Line of circumvallation ; as the for- 

mer is intended to ſecure the Army againſt the enemy 
from the field, fo this is to ſecure it againſt thoſe from 
the garriſon. 
the camp and the place, and the redans, together 
with the ditch, are on that ſide next to the place. 
This line is not made fo ſtrong as the former, neither 
are the redans ſo near each other; and therefore the 


6th profil may be uſed for it. 
| There 


For which reaſon, it is made between 
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There are few Lines of countervallation made now, 
becauſe the Beſiegers are generally ſo ſuperior to the 
Beſieged, that they are under little apprehenſion from 
them, The line of circumvallation has even of late 
been neglected, when the Army of the Beſiegers has 


been * much ſuperior to any that could come to re- 


lieve the place. 


PREPARATIONS for the ATTac. 


O ſoon as the Army is arrived, and encamped, 


faſcines, pickets, and gabions are got ready, 
againſt the time of opening the Trenches ; they are 
brought to the camp by 2 or 3ooo, a battalion, and 
12 or 1500 a ſquadron, and placed in the fronts of 
their reſpective camps. le 
There are many other articles to be provided, as 
ſpades, ſhovels, pick-axes in great numbers, iron 
hooks, and forks with long poles fixed to them, for 
ranging and ſetting the gabions; mallets, wheel- 
barrows, hand-baſkets and ſand-bags in great quan- 
tities ; likewiſe mantlets, ſtuffed gabions and ſauciſſons. 


All muſt be ready, before the Trenches are open- 


ed; the Guns mounted upon their carriages, the 
mortars upon their beds; materials for making the 
batteries and platforms muſt be in readineſs, toge- 
ther with all required in the Attac. 

In the mean time, the Director of the Siege con- 
tinues reconnoitering the different works of the For- 


tification, as alſo the adjacent ground, in order to 


make the plan of the Attacs. ö 

There are many things to be obſerved in the tracing 
of the Attacs; it requires the utmoſt {kill of an En- 
gineer to fix on a proper place, and to adapt the 


works to the nature of the ground, the neglect of 


which has often been the occaſion that places were 
We attacked 


* The French made no Line of circumvallation in the late Siege 
of Tour nay. | 
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attacked on the ſtrongeſt ſides; and ſometimes the 
Beſiegers obliged to change the place of their At- 
tacs after much time and labour. 
= To give an idea of the tracing an Attac, we ſhall 
ſuppoſe here a regular octagon, with all the ſides e- 
qually fortified, ſo that it is indifferent which of them 
is attacked, and explain the general rules or maxims 
of their conſtruction, as full as poſſible ; which, when 
_ underſtood, will leave no doubt, eſpecially when 
hereafter applied to irregular places, 


To ConsTRUCT the ATTAcs on PAPER. 


Pr. V. 1 ET, A, B, be the baſtions to be attack- 

ed, whoſe capitals, as well as that of the 
ravelin C, being indefinitely produced towards the 
field, ſet off 300 fathoms from the ſaliant angles 
r, s, of the covert-way to the points L, M; and 


from the center O of the place deſcribe an arc of | 
a circle through the points L, M, whoſe interſec- | 
tions with the capitals will terminate the ſeveral parts the 
of the firſt parallel PL M R; which is terminated at 5 
20 fathoms beyond the faces produced of the two | ra 
adjacent ravelins, x, 2, next to the front attacked. pl 
Take L, N, M, Q, each equal to 149 fathoms, and = 
deſcribe from the center O another part of a circle | to 
through the points N, Q; and its interſections with til 
| theſe capitals, will terminate the ſeveral parts of the | ob 
| ſecond Parallel n N Q m, which extends ten fathoms f th 
| only, beyond the faces of the ravelins x, z. Laſtly, an 
draw lines through the ſaliant- angles of the glacis, „ ha 
and they will give the third Parallel ST. This | he 
done, take the points D, E, in the capitals of the da 
baſtions, at about 800 fathoms from the ſaliant- an- | 
gles r, s, of the covert-way, and join them by a ö th 
right line, which will expreſs the beginnings of the 1 
Attacs. From the point F in DE, at about 24 or „ 
26 fathoms from the point E, draw a line FG, of | tt 
any length, as 120 or 126 fathoms, for the firſt Ap- 1 
proach, 
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proach, but ſo as when produced to fall 10 or 12 
tathoms from the fartheſt ſaliant-angle of the covert- 
way; from the point G draw G H, fo as to fall as 
much from the fartheſt ſaliant- angle on the other 
ſide of the place; and the point H is taken to be 
nearly at the ſame diſtance from the capital s E, as 
the point G; and from the point H draw the line 
H 1, to fall again as far from the fartheſt ſaliant- an- 
gle on the firſt ſide, and that the point I be equally 
as diſtant from the capital s E, as the point H, con- 
tinue thus the Approaches to the third parallel. 

The Approaches are traced after the ſame man- 
ner on the capital D r, as alſo on the capital of the 
ravelin C, from the ſecond Parallel to the third ; 
obſerving that no part of them 1s to be ſeen or enfila- 
ded from any part of the Fortification, nor to de- 
file too much, which would occaſion unneceſſary 
work. | 5 

As the Approaches advance nearer the place, 
they become ſhorter, as making then ſmaller angles 


with each other. Between the ſecond and third Pa- 


rallels, at the returns of the Approaches, are made 
places of arms, ſuch as X, about 30 or 40 fathoms 
long, nearly parallel to the third Parallel, which ſerve 
to receive the troops that are to cover the workmen 
till the third Parallel is quite finiſned. It ſhould be 
obſerved, that as the Approaches draw near the place, 
the more frequent the ſallies of the Beſieged will be; 
and therefore it is neceſſary to have troops near at 


hand, otherwiſe the workmen would take to their 


heels upon the firſt alarm, and the work be much re- 
tarded. 

The principal or outlines of the Trenches being 
thus traced, parallels are drawn to them, on the ſide 


towards the field, at 12 feet diſtance in the Approaches, 


15 in the firſt and ſecond Parallels, and at 18 in the 
third; then the intervals between theſe and the for- 
mer lines, will expreſs the width of the Trenches. 

= At 


. Sa. 3 * . 
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At the ends of the ſecond Parallel are made ſquare 
redoubts, ſuch as m, n, of about 10 or 12 fathoms 
each ſide, effectually to protect it from the fallies of 
the Beſieged. 

The firſt part DE of the Trenches, 1s an Epaule- 
ment of about 10 feet high, to cover the horſe de- 
figned to guard the Trenches; but if there ſhould 


be any riſing ground, that Epaulement need not be 


made. 
Note, the ends of the Approaches next to the field 


are produced 2 or 3 fathoms, to cover the parts which 


they terminate, and ſerve for ſome to retire into vc- 
caſionally, that others may paſs and repaſs, without 
trouble or confuſion. 

The Trenches are commonly 3 feet deep, 
and the height of the parapet 7, from the bot- 
The reſt of the dimenſions, 
Pl. V. may be ſeen in the profils of the 5th Plate; 

where it may be obſerved, that the breaſtwork 
of the third Parallel is made with ſeveral ſteps, ſo 
that the troops placed there may pals over it with- 
out confuſion. 


OBSERYFY ATION. 


HIS was YVaubar's method of tracing the 
Trenches, and uſed ever ſince, asbeing undoubt- 


| 3 the beſt; yet in my opinion, if the Approaches 


„were carried on in right lines, from the beginning to 


\ as the capital ; that 18, if the line 1 H was produced 


L "the firſt Parallel, meeting it nearly in the ſame point 


backwards, till it meets the line D E, the Approach- 
es made in chat line would be better than the pre- 


fent, as they would be ſhorter, and require leſs work, 


and the paſſing and repaſſing attended with leſs con- 
fuſion⸗ The tracing them on the ground likewiſe 


might be done with greater eaſe and exactneſs, as re- 


quiring but two pickets to direct them, which 
might be placed either by day, or in the duſk; 


and as they are pretty far from the place, the Beſieged 


would 
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would find it hard to enfilade them, which 1s the only 
objection can be made againſt that way of making 
the Approaches. r 

It muſt be obſerved, that the earth dug out of 
the Trenches is always thrown on the ſide next to the 
place to make a parapet of it; the ſide where the 
parapet ſhould be, is expreſſed by a ſtrong line. 
Plate IV. IE TT 

The ſaid method well underſtood, there remains 
no difficulty 1n tracing the Attacks, by having a good 
Plan of the place, tho' never ſo irregular, both in 
reſpect to the works and its environs ; but it is not 
ſo eaſy to transfer the works from the Plan to the 


ground, eſpecially when it is ſuch as all the parts of 


the Trenches cannot be equally extended. As the va- 
riety of ſituations which are to be mer with, and which 
cannot poſſibly be deſcribed, no more than the va- 
rious ways of executing the Plans can be exhibited, 
I ſhall explain how it is done in ſeveral caſes, to 
render it as intelligible as the nature of the ſubject. 
will admit. 8 PW 
The capitals of the ſeveral works before the front 
of the attack, are to be marked on the ground, by 
obſerving the directions of their ſaliant-angles, and 
the oppoſite ones of the covert-way ; and a picket 
being placed therein as near the Town as poſ- 
ſible ; then going backwards ſo as to place ano- 
ther in the ſame direction; theſe two pickets 
will ſerve to place ſo many more in that direction as 
are neceſſary. Having the capitals on the ground, 


PI. IV. 


the points D, E, where the Approaches begin, muſt 


be found exactly, either by trigonometry or other- 
wiſe ; then meaſuring the diſtance EF on the paper, 


and ſetting it off on the 10 the point E, where 
| 


the approaches begin will be found. . 
To find the next point G on the ground, draw in 
the Plan, a perpendicular from that. point to the ca- 
pital, which meaſured, as well as its diſtance rom 
the 
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the point E, and traced upon the ground, will give 
the point G, from which a line may be traced with 


a ſmall rope to the point E. The tracing may be 
thus diſcretionally continued. It muſt be obſerved, 
that the perpendicular may be marked on the ground, 


very nearly by gueſs ; or ropes may be tied together, 


to make a right angled triangle, by which it may 


be found nearly exact. | 


The enſuing method is often uſed for greater ex- 


pedition. The Engineers obſerve the directions of 


the Approaches ſome days before the opening of the 
Trenches, meaſuring their length by paces, and plant 
pickets at their returns, in the duſk of the evening; 
then the next day they obſerve that theſe pickets are 
rightly placed, if not, they alter them, and continue 


in this manner, till they have marked all the turn- 


ings ſo far as the ſecond parallel; and when the 
Trenches are to be opened, they lay only faſcines in 
thoſe directions already obſerved; by this means the 
works are carried on with eaſe and exactneſs. 

If the nights are dark, burning matches or bundles 
of ſtraw, are tied to the pickets, to be obſerved at 
ſome diſtance. | 

When the works are advanced very near the Town, 
it would be dangerous to trace them uncovered ; but 
as they are then carried on by ſaps, the directions 
may be found by means of inſtruments, and they 
may afterwards be carried on to the lengths expreſſed 
in the Plan. | 

It will be proper to find the diſtances of the works 
from the covert-way, ſo that if any miſtake ſhould 


occur, they may be rectified. The beft inſtrument 


for this purpoſe is Hadley's Sextant, by which the an- 
gles made by lines drawn from any place, to the 
ſaliant- angles of the oppoſite baſtions, and to one of 
the ſhoulders, and the diſtances between theſe points 
being known from the conſtruction of the place, the 

| diſtance 
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diſtance required may be found by trigonometry. 
See my Elem, Mathem. p. 156. | 

Theſe and ſuch methods may be obſerved, in 
laying down the works from the Plan upon the ground; 
the ſituation of the place and the nature of its en- 


virons will ſuggeſt many means to proceed by, which 


cannot be eaſily expreſſed. 


— 


OBsERvATIONS on the propereſt Place for ATTacs. 


H Aving a ſufficient knowledge of the ſeveral 


parts of the Fortification, by ſpies, deſerters, 
priſoners, and from Plans, the nature of the envi- 
rons mult be well examined, if there are any hollow 
ways, or cavins, by which the Trenches may be o- 


pened nearer than uſual; if the ſoil be eaſily dug, 


gravel, rock, or ſand, marſhy, dry, or wet, if any 
part of it may be laid under water, by dykes or 
ſluices, or the moraſs drained, or paſſed over. 

If a Town is ſituated near a river, with a Fort on 
the other fide, it will be beſt to attac that ſide next 
the river, ſo that one flank of the Attacs being ſecure 
from any attempt that way, the troops may be at 
lüberty to act with greater force on the other. Op- 
poſite to this Attac, on the other ſide of the river, 
near the Fort, another Attac muſt be made, and 
Batteries ſo placed as to deſtroy the bridge of Com- 
munication between the Town and the Fort; and 
when the Fort is taken, batteries are to be raiſed near, 
or in it, to flank and enfilade the works of the front 
attacked. 

But if the river paſſes through the Town, and is 
pretty large; then the Attac ſhould be made upon 


the front fartheſt from the river, or the enemy may 


raiſe batteries on the other ſide of the river, to en- 
filade and annoy the Trenches; and if to prevent this, 
another Attac is made on the other ſide, they muſt 


be both equally ſupported, leſt, as they cannot aſſiſt 


each other in caſe of neceſſity, the Beſieged — 
fall 
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fall upon them, with their whole ſtrength, and de- 


{troy them. 


If there be an iſland near the Town, from whence 
any of the works may be ſeen or enfiladed, it will 


be neceſſary to get poſſeſſion of it, and erect bat- 


teries there. If there happens to be any marſhes, 
which cannot be drained or paſſed over, it will be 


proper to flank one fide of the Attac with them, for 


the ſame reaſons as when near a river; but if the 


marſhes are to be croſſed by any means * unperceivable 
by the Beſieged, the doing ſo will greatly accelerate 
the Siege; becaule places are always leaſt fortified on 


thoſe ſides. 
The For: and environs having been well examined, 


the chief Director of the Engineers makes a plan of 


the Attacs, and ſpecifies in writing the reaſons why 


he chuſes to attac the place on that fide, which he 


gives to the General for his Approbation. 


The Commander in chief of the Artillery is to be 


conſulted about the number and diſpoſition of the 
batteries, as being, or ſuppoſed to be the beſt Judge 
of what belongs to that branch. 


It was cuſtomary to make ſham Attacs, only to 
amuſe the Beſieged and conceal the real one; but as 


they are found out in about three or four days, and 
are an additional expence and labour, they have been 
lately neglected. 

When the place is of great importance, and the 


Beſiegers Army numerous, they generally make more 


than one Attac, eſpecially when there 1s a Citadel; 


then they uſually carry on one againſt it, and another 


againſt the Town, as the French did in 1745 at Tournay. 
The Attacs ſhould never be leparated, unleſs the 


Town 1s weakly e or the Beſiegers nu- 


merous. 


At the Siege of Bouchain, the late General Armſtrong carried 
a work through marſhes tull of reeds, in one night, by hurdles 
and faſcines; which contributed to the ſpeedy ſurrender of that 
Place. 
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merous. The double are preferable, as they may 
afford mutual aſſiſtance to each other, and fatigue 
the garriſon as much as if they ſeparated; and no 
fingle Attac ſhould ever be made, but when there is 
not ſpace enough to make two, as it ſometimes hap- 
pens when the place is ſurrounded with marſhes, and 
there is no way of coming at it, but by cauſeways. 
Then, the utmoſt precaution ſhould be uſed to ſup- 
port every part of it, in the beſt manner, by making 
places of arms, from diſtance to diſtance, with faſ- 
cines and gabions, for want of earth, to prevent the 
Beſieged from falling on the workmen and their guard, 
and deſtroying the works. | 

The Plan of the Attacs being fettled, the little 
parks of Artillery, and the hoſpitals, are to be placed 
as near the opening? of the Trenches as poſſible, for 
the eaſter carriage of the Artillery, ammunition, and 
ſtores into the Trenches, and bringing out the ſick 
and wounded. 

Theſe Parks are to contain a ſufficient quant! ty of 
artillery, ammunition, powder, and ſtores, and all 
kinds of tools for digging the Trenches, and for ſap- 
ping; in ſhort, every thing neceſſary for the daily 
uſe of the Trenches; and 1o faſt as they are either 
expended or ſpoiled, they mult be ſupplied from the 
great Park. The little hoſpitals are made of tents, 


as being ſuppoſed out of the reach of cannon ſhot | 


from the place; they ſhould be provided with chap- 
lains and ſurgeons, all kinds of medicines and ap- 
parels for the immediate ule of the lick and wounded 
from the Trenches. 

The place of Parade, where the troops ordered for 
the Trenches are drawn up, is to be as near the open- 
ings of the Trenches as poſſible, that they may not 


have a great way to march; for the ſame reaſon the 


General's quarters {ſhould be near, to order every 
requiſite for daily ſervice. 
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The roads from the ſeveral quarters, to the rear of 
the Attacs, ſhould be made on the drieſt ground, out 
of reach of cannon-ſhot ; and be kept in conſtant re- 
pair, ſo as to be at all times an eaſy fafe paſſage. 
If a ſpring or brook ſhould be near the rear of the 
Attacks, care ſhould be taken that the water be kept 
clear, and no dirt or filth thrown in, being one of 
the moſt uſeful things for their ſupport z for which a 
Guard ſhould be placed over it, and if the guns of 
the Beſieged ſhould be able to interrupt the acceſs, 
or make it dangerous, a trench muſt be made to it. 
The Engineers quarter, and that of the miners and 
ſappers, ſhould be near, as being the moſt neceſſary 
in carrying on the Trenches. 
The Attacs being ſettled, the guard for the Trenches 
ſhould be regulated to be at leaſt equal in foot to three 
fourths of the Garriſon, and to exceed it by one third 
more in horſe; ſo that if the Garriſon conſiſts of four 
thouſand foot and four hundred horſe, the Guard is 
to be three- thouſand foot and ſix hundred horſe. 
It was formerly computed, that the Army of the 
Beſiegers ſhould be ten times the ſtrength of the 
Garriſon, but this rule can only be right in ſome par- 
ticular caſes; for when the Garriſon is either very ſmall 
or very large, the Army would be too ſmall or too 
great, viz. if the Garriſon conſiſts of a thouſand men, 
then, according to this rule, the Beſiegers ſhould be 
ten thouſand, which are too few, ſince the leaſt Town 
requires a Line of Circumyallation of ten miles; ſo 
there would be but one thouſand men to guard a mile 
of the Line, and furniſh troops beſides for the Guard 
and works of the Trenches; which would be inſuf- 
-ficient to prevent the enemy's tarowing ſuccours into 
the place; on the contrary, if the Garriſon were ſix- 
teen thouſand men ſtrong, as that of Liſie was, when 
befieged-1n Queen Anne's War; the Beſiegers ſhould 
then be ane hundred and ſixty thouſand, which are 
many more than neceſſary. | 
8 | However, 
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However, there can be no general rule, whereb 
the number of troops required for a Siege of all 
ſorts of places, may be determined, as depending on 
too many different conſiderations, without the exact 


knowledge of which there can be no ſuch thing as making 


a true eſtimate. At preſent, Sieges are carried on with 
ſuch numerous Armies, and ſuch great quantities of 
Artillery, as render it impoſſible for a garriſon to 
make a long reſiſtance; and it is indiſputable, that 
the greater the Army is in compariſon to the Garri- 
ſon, the ſooner the place will be obliged to ſurrender. 

The number of Engineers neceſſary to carry on 
the Siege, ſhould be thirty at leaſt for a midling 
place, and from forty to fifty for a ſtrong one. As 
they are abſolutely neceſſary in a Siege, there cannot 
be too many, and being more expoſed than any others, 
there are always many of them killed or diſabled. 
They are divided into brigades of ſix men each; viz. 
a Director, a Subdirector, and four Engineers. 

As to the number of Artillery men, there ſhould 
be certainly no leſs than a battalion of eight hundred, 
including miners and ſappers. The French have ne- 
ver leſs than two compleat battalions. | 


Opening the TRENCHES, 


VERY thing being ready, the Line of cir- 
cumvallation nearly finiſhed, and a great quan- 
tity of faſcines and pickets at the front of the camp, 


and all kind of neceffary tools in the little Parks, as 
likewiſe the Artillery in readineſs, the day for open- 


ing the Trenches fixed. The General ſettles the Tour 


of duty for the guard of the Trenches both of horſe 
and foot, ſo as to have five or ſix days reſt; alſo the 
number of horſe for bringing the faſcines and pickets 
from the front of the camp, to the place of opening 
the Trenches, and the number of pioneers for each 


day, and night: All which is done a day or two be- 


fore the Trenches are opened. 
| C2 "The 
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The Major-Generals of horſe and foot conſult 
with the chief Director about the number of men 


neceſſary for each day's ſervice, and take care to have 
1 . 
The chief Director ſettles, with the reſt of the En- 


gineers, the particulars of their buſineſs, and gives 


them copies of the Plan of the Attacs, with written 

inſtructions, that they may the better follow his or- 
ders; and they take care to be timely provided with 
pickets, mallets, rods, and ropes for tracing the 

Trenches. | 

As ſmall guard is placed at the rear of the Attac, 

to take care of the tools and inſtruments, and are not 


to ſuffer the place to be too much frequented, it 
being prudent to conceal their deſign from the Enemy, 


as long as poſſible. 


The day for opening the Trenches, the guards 
parade about two or three in the afternoon, and 
prayers are ſaid; then they file off before the General, 


if he thinks proper. The pioneers meet likewiſe 
hard by, having each a faſcine, picket, ſpade, and 
a pick-ax. | 92 


In the duſk the troops advance; the grenadiers, 
and other detached bodies, who are to protect the 


workmen the firſt night leading the van, followed by 


the battalions deſigned for the guard of the Trenches, 


and the pioneers in the rear; theſe laſt are, accord- 


ing to Vauban, divided into brigades of fifty men, 
'each commanded by a captain, a lieutenant, and two 
ſerjeants, and march four or ſix in front. Each ſol- 
dier of the guard carries a faſcine beſides his arms 
every time they mount, during the Siege. 
When the front of the troops arrive at the place 
where the Trenches are to be opened, the Director ofthe 
day leads the brigades of the pioneers forward, and places 
them where the Trenches are to be made, whilit the 
guards of foot place their faſcines at the opening, re- 
tire behind ſome cover, if there is any, or where the 


Major 


of FORTITIED PLaAcEs. 37. 
Major orders them, and lie down upon their arms, 


ready for ſervice when called upon. The guard of 


horſe march likewiſe to their aſſigned poſts, at the 


right and left of the opening, ready to {upport the 
foot, in caſe of any ſally from the Enemy. 


In the interim, the Director places the firſt rope, | 


and ſhews the reſt of the Engineers what 1s to be 
done: that they may continue the work ; then he 
makes the pioneers file off one by one, each carrying 


his faſcine under the right arm, if the Town is on 


the right, or under the left, if it is on the left, and 
begins himſelf to place the firſt pioneer, then the 
ſecond, third, fourth, Cc. one after another, ordering 
filence, all to lie down: and not begin to work ll 
commanded, 

When the Director has placed "SORT pioneers, he 
leaves the firſt Engineer to place the reft, whilſt he 
goes to ſee how the tracing is carried on; he takes 
care that the branches of the Approaches next the 
field, are produced two or three fathoms, as atore- 


ſaid, to cover thoſe which they terminate, from being 


laded ; that the faſcines are laid on the ſide next 
e Town, and that the Approaches, when produced, 


f Fall neither too far off nor too near the fartheſt ſa- 


liant angles of the covert-way, but within ten or 
twelve fathoms of them. 

It is ſuppoſed that the chief Director has nk 

ſuch meaſures as to carry the Trenches ſo far as the 
firſt Parallel, the firſt night, and that even a part, 
if not all, of that Parallel, is made. 
Whatever has been ſaid with regard to one attac, 
ſhould be underſtood with regard to the other; and 
it is to be obſerved, that they ſhould both advance 
together; and if one meets with any obſtacle, the other 
muſt wait to prevent the Enemy from taking my 
advantage of that which is moſt advanced. 

When all is ready, the word or ſignal 15 given to 
begin the work, taking care that the earth is:thrown 
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38 Ar rA and DEvFEence 
on the fide directed, and all diligence uſed till day ap- 


ars; then part of the detachments retire behind 
the Parallel began, and the reſt behind the head of 
the Approaches, and lie down on their faces, the 
works being as yet imperfect. 


The workmen of the night are relieved in the 


morning by an equal number, who begin to work at 


the head, contrary to thoſe of the night, who began 


at the rear; theſe are to finiſh, if pollible, what the. 


others begun; but if that cannot be done, a detach- 


ment of 100 or 200 men are ordered extraordinary 
the ſecond day to finiſh it. 
As the deſign is known to the enemy, the guard 


mounts the next day, with drum beating about four 
in the afternoon, that the commander may have time 


to viſit the works, and know what is to be done 
next night, in which the workmen advance uncovered 
in the ſame manner as the firſt, and they continue ſo 
to the ſecond Parallel, always finiſhing by day what 
was begun by night; and ſo ſoon as the works are 
in a condition to receive the troops they retire into 
them, with order to thoſe at the head of the Ap- 
proaches, together with the workmen, to retire alſo, 
in caſe the enemy ſhould make any ſally; as not being 
yet in a condition to repulſe them. 

The ſecond day as many workmen as are neceſſi 


are ordered to finiſh what was left to be done, eſpe- 


cially the firſt Parallel, being the conſtant receptacle 
of the guards for che Trenches, till the ſecond is 
quite finiſhed. 

The work is thus continued day and; night with all 
ſperd, advancing; as far by night as poſſible, and fi- 


niſhing by day what was begun by night; and if the 


ſame number of workmen is inſufficient, more are 
ordered, that the works may be carried with all ex- 
pedition to the ſecond Parallel. 
When the works are advanced to the frenad Pa- 
rallel, the fire of the enemy becomes too dangerous 
b | ro 
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to proceed farther uncovered ; and therefore it will 
be proper to carry on the works by ſaps ; tho' in the 
night, when their fire begins to flacken, ſome 45 
may be ſtill carried on uncovered ; but this ſhould be 
done with great caution ; for it is an inviolable maxim 
never to expoſe men without an abſolute neceſſity, 
which however is too frequently done by forward 
Commanders, who think little of facrificing x any 
brave men to their own haſty AW biffoh. A 3 

Before we proceed farther with roi) to the Tren- 
ches, it will be neceſſary to ſhew how the batteries | 
are placed before the firſt Parallel, reſerving to treat | 
of others in due order. ö 


22 „ 


BATTERIES placed before the firſt PARALLEL. 


*- HE firſt Batteries are no where ſo conveniently 
placed as about fifty toiſes before the firſt Parall- 
el, and if the ground is any ways advantageous, they 
may continue there during the whole Siege. 

The Intent of the batteries will neceſſarily point 
out their ſituation ; they ſerve for two purpoſes, viz. 
to diſmount the Beſieged's guns, and drive the 
enemy from their defences, by enfilading the faces 
of thoſe works which command the front of the Attac. 

A Batttery intended to diſmount the guns of the 
Beſieged, ſhould be directly or nearly oppoſite to them; 'Þ 
and to enfilade any work, it ſhould be perpendicular 1 
to that work. | 

Hence the Battery E, which is perpendicular to 
one of the produced faces of the baſtion 
A, is alſo nearly parallel to the other face, 
and may therefore either enfilade the place to which it 
is perpendicular, when fired d Ricochet, or diſmount 
the guns placed upon the other face to which it is 
nearly parallel. It may be obſerved, that it is not 
abſolutely neceſſary that the Battery ſhould be di- 
rectly oppoſite to the face, in order to diſmount the 
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guns placed on it; for by being a little oblique, there 

is a better chance for a ſhot's hitting one gun if it 

miſſes another. HR: 
The Battery F, which is perpendicular to the facesof 


one ofthe baſtion B, will enfilade it by firing à Ricochet, 


and diſmount the guns placed on the other face, when 
fired in the uſual manner. Likewiſe the Batteries 
G, H, which are both perpendicular to one of the 
faces of the ravelin C, will enfilade that face to which 
they are perpendicular, and diſmount the guns placed 
on the other. | „ TS 

Thus it appears, that as many Batteries are required 


in an Attac, as there are faces of the works which 


flank the Trenches: and therefore there are eight 
Batteries required in ſuch an Attac as this, viz. two 
for each of the baſtions A, B; two for the ravelin C; 
and one for each of the adjacent ravelins x, 2. ; 
It is to be obſerved, that the Battery which enfi- 
lades any of the faces which flank the Attac, will 
alſo enfilade the covert-way parallel to that face. There 
ſhould be no lets than four guns on each Battery, be- 


cauſe the ſlowneſs of the Ricochet would give the Be- 


ſieged an opportunity of making Traverſes, to ſcreen 


themſelves from that dangerous fire; therefore the 


fire ſhould be continual, _ | 
Beſides the Batteries of cannon, there are alſo Bat- 
teries of mortars, in the ſame line with, and Joining 

thoſe or cannon, to throw ſhells into the works, 
Thoſe for cannon are made with Embraſures, and 
thoſe for mortars, with an Epaulement, or breaſt-work, 
without Embraſures: Trenches are made from each 
end of the Batteries to the firſt Parallel, or to the 
next Approaches, to go to, or from the batteries with 
iafety ; and a paſſage is made over the Parallels for 
carrying the Suns and mortars that way tO the Bat- 
teries, which are afterwards clear'd to preſerve the 
communication from one part to another. When 
guns Are fared d Ricochet, they are loaded with a fmall 
quantity 
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quantity of powder, and the gun is elevated about 


fix or ſeven degrees above the level, that the ſhot ma 


Juſt riſe above the oppoſite parapet, and after alight- 


ing bound and roll along the rampart behind the other 
parapets, for which meaſures of ſeveral ſizes are made, 
to find the proper charges, which once found is not 
to be alter'd. gt 5 

Vauban firſt invented firing d Ricochet with guns, 
which has ſince been ſucceſsfully applied to mortars 
and Howitzes. It is certainly the moſt advantageous 
manner of firing; as it requires little powder, and 
does little damage to the guns, yet incommodes the 
Beſieged in their works, without making a great num- 
ber of traverſes, which are very troubleſome in ſtop- 
ping the free communication of one part with another, 
yet not entirely prevent the effect; and when mor- 
tars and howitzes are fired in that manner, their ſhells 
do the execution both of ſhells and ſhot, 


Cons TRUCTION of BATTERIES. 


Prarz VII. FFAHE conſtruction of Batteries be- 
1 longs to the artillery officers, in 
England the Engineers are employed in theſe works, 
whoſe commander ſhould therefore conſult the Di- 


rector about their places, which when known, Tren- 


ches are carried from the Parallel, or Approaches, 
quite round them“; then a detachment of pioneers 
take the earth from the fide of thoſe Trenches, next 
to the Town, and throw it backwards, to raiſe a pa- 


rapet, 


* The French have a great number of Artillery Officers called 
Commiſſaries, independant of the regtment ; who are employed 
in the managing and placing ſtores in the park; to make and 
command the Batteries. The King pays commonly 300 livres 
for eyery gun placed on the firſt Batteries, 500 for every piece 
placed on the covert- way, and a 1000 for each placed in a ravelin 
or counter-guard, or any other outwork ; he pays beſides 40 or 
15 livres a day for cach piece while fired, by way of ſubſiſtence 
money: Out of theſe ſums the expence of making the gh": 
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rapet, or breaſt· work: In the mean time the gunners * 
prepare the materials for the platforms, The breaſt- 
work ſhould be 18 or 20 feet thick, and ſeven and 
a half high, lined with faſcines made for that pur- 
pole, 7 faſtened with pickets or ſtakes. There 
are generally 200 pioneers, and 20 gunners at making 
a Battery of 10 guns, and for larger or ſmaller in 
proportion. So ſoon as a ſufficient quantity of earth 
is thrown up to cover the gunners within, they make 
a ſmall Trench of five or ſix inches deep from one 
end to the other, in which they lay the firſt faſcine, 
and fix it well to the ground with pickets; the next 
is laid at the end of it, and is fixed to the ground in 
the ſame manner, and ſo continues to the end of the 
Battery. Then they begin another row at the top 
of the firſt, faſtened to it with pickets, taking care 
that the ends of the upper faſcines do not correſpond 
with thoſe underneath, for which reaſon ſome faſ- 
cines are made ſhorter than others. When the ſecond 
row is finiſhed, they lay a third, and continue in this 
manner the work quite up to the top, obſerving to 
give it a little ſlope, that the faſcines may better ſup- 
port the earth, and to turn the ends of the bindings 
inward, which gives a neatneſs to the work. 

When the faſcines are raiſed three feet above ground, 
there muſt either be left openings of two feet wide at 
proper diſtances from the embraſures, or the work 
may be carried up entire to the top, and the em- 
braſures opened afterwards, dy cutting the faſcines 


with ſaws. 


which are very conſiderable in regard to the wood for making 
plat-forms, faſcines, and aying the workmen. He pays 500 
livres for each mortar ; 10 

and but ten for pieces fired ex barbet. What remains at the end 
of the Siege, is divided amongſt the officers employed, in pro- 


portion to their rank (the commander excepted) who receives a 


gratification from the Maſter General. 
In England theſe works are done by the Engineers. 


If 
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If the Battery is flanked by any of the works of 
the town, the flanks mult be covered by a parapet of 
10 or 12 feet thick, and made in the ſame method, 
and at the ſame time as the breaſt-work. 

The diſtance from the center of one embraſure 
to the next, is generally three fathoms or 18 feet; 
ſo that a Battery of 10 pieces of cannon is 30 fathoms 
long on the inſide; the embraſures are two feet wide 
within, and about nine without, ſlanting outwards 
about a foot and a half, | 

Whilſt the earth is throwing up for the parapet, 
the gunners ſhould lay the platforms, ſo ſoon as there 
is enough thrown up to cover them, beginning ta 
lay five Joiſts or Sleepers long ways from the parapet, 
ſecuring them on both ſides with ſtakes : then the 
_ Hurter is laid next to the parapet, which is a piece of 
timber about ſix inches one way, and five the other; 
and after that the planks of about three inches thick. 
The earth muſt be well ramm'd betwixt the Toiſts, 
and round the edge of the platform, to make it ſtrong 
and firm. The platforms are 15 feet broad behind, 
9 before, and 18 long, with a ſlope forwards, of a- 
bout nine or ten inches. 

When there is a ſufficient quantity of earth thrown 
up for the parapet, and ſmoothed, the gunners begin 


to open the embraſures from within, leaving always 


ſome earth before them as long as they can, to cover 
them againſt the fire of the place. 

They begin to plant two pickets, one within and 
the other without, to mark the center, or middle line 
of the embraſure, and then plant two more on each 
ſide, to mark the openings within and without: Then 
the earth - within the embraſures 1s removed for the 
ſpace of 10 or 12 feet, and faſcines laid, well pick- 
eted, to ſecure the ſides of the embraſures; this done, 
they make trenches on both ſides, juſt wide enough 
to lay the faſcines, and leaving the ſpace of three orfour 
feet in the middle, to cover them; when thele faſcines 
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are laid, and the guns ready to fire, the 1 remaining 
earth in the Bf ak 18 taken * which is called 
Unmaſting the Battery. _ 

A ſtuft gabion is laid acrofs the embraſure on the 
inſide of the parapet, to keep off muſket-ſhot; and 


the gunners generally make uſe of a piece of wood 


three inches thick, juſt fitting the inſide of the em- 
brafure, for the ſame purpoſe, whilſt they are loading 
or cooling the pieces. 

They alſo make uſe of an this Frontlet, which is 


placed upon the vent field of the gun, when they 


point it, and which is a piece of a plank three inches 
thick, a foot long, and 7 or eight inches high, with 
a round cavity underneath, to fit the outſide of the 


gun, and having a imall lit, to vie the object through 


Me - 

About 20 or 30 vie from the Battery, towards 
the parallels, a Magazine 1s made, about three feet 
under ground, to hold the powder and loaded ſhells. 
Its fides and roof are well ſecured with boards, to 

revent the earth from falling in; a door is made to 
it, and a double trench or paſſage ſunk from the Ma- 
gazine to the Battery, one to go in, the other to 
come out, to prevent confuſion. + 


If the paſſages leading to the Magazines are pretty 


long, there might be traverſes made in them, to pre- 
vent the plunging into them by the Ricochet batteries, 
or they may be made from the ends of the Battery, 
and fo turn in a curve line. 

If the Battery is more than of four cannons or 


mortars, there are generally two or three magazines 
made, the center one much larger than the others, | 
and farther from the Battery. This large 1s, as it 


were, the great or general Magazine, from which the 
ſmaller are ſupplied; it is prudent to have more than 


one, ſo as not to have too much powder waged to- 


gether, to prevent accidents, 
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Batteries of cannon ſhould be raiſed five or ſix feet 
above the level ground, to plunge the better into the 
works; but when the ground is not naturally high, 
it would be too much trouble to raife them; for which 
reaſon they, are only made even with the level ground. 

As to the mortar Batteries, they differ from the 
former, only in having no embraſures, 
and that the ſlope of the breaſt-work is 

made inwards contrary to that of other parapets, their 
platforms are but ſix feet ſquare and eight feet aſun- 
der. Theſe Batteries may be ſunk in the ground, and 
the earth taken out ſerves to raiſe the parapet, which 
will ſhorten the work; mortars may alſo be placed 
in the Parallels. 

The bombardiers plant. two pickets or ſtakes on 
the parapet in the direction of the object, which 
ſerve them to lay the mortars by, as they have no 
ſight of the object. 

In England the mortar- beds are made ſo very large 
and heavy, that no platforms are required; but he- 
ther it is the beſt method, we ſhall leave to the judg- 
ment of the Commanders of Artillery. It is certain 
where the ground is hard and firm, the battery is 
ſooner made; but the beds and mortars being very 
heavy, are not eaſily removed from one place to a- 
nother, and require much trouble to manage them; 
and when the ground 1s ſoft, the ſhock of the mortar 
in firing, makes the direction of the ſhell very un- 
certain. 


PLATE VIII. 


The SAP. 


I Have obſerved, that when the Approaches are ad- 
vanced ſo far as the ſecond Parallel, the fire of 
the Beſieged becomes too dangerous to go on uncover- 
ed, tho? it is ſuppoſed, that all or moſt of the guns are 
diſmounted by that time; otherwiſe it would be im- 
poſſible to proceed, for which reaſon I ſhall ſhew 
how to proceed under cover, tho? with leſs ſpeed, yet 
with greater ſecurity, than when uncovered, 

The 
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„ The advantage of this work is, that it ma 
PLATE IX. pe continued ny and night, ſince the 
work men are covered oh the flank by gabions filled 
with earth, and faſcines over them, and on the front 
by mantlets or ſtuft gabions, which they roll before 
them as they advance. 5 200 

The ſappers are divided into brigades of eight 
each, to relieve one another, and thele brigades are 
ſubdivided into four and four; ſo that whilſt four 
of them carry on the work, the other four furniſh 
them with the neceſſary materials; and when the 
firſt four are tired, the others relieve them, the firſt 
furniſhing thoſe in their turn with materials, 

The Engineers ſhew the firſt ſapper where to 
make an opening in the Trenches, and gives him 
directions; then he begins by making room for the 
mantlet or gabion, and ſets the firſt gabion with the 

oints upwards to place faſcines on them afterwards 
he then fills it with earth, giving 1t frequently a 
blow with the ſpade or mallet to fettle the earth; 
when this gabion is filled, he advances the mantlet 
or ſtuft gabion, to make room for another, which 
he places by means of the iron hook and fork de- 
ſigned for that purpoſe; this may be done without 
expoling himſelf, When this gabion is filled, he 
places another, and ſo on; then the ſecond ſapper 
fills the interval betwixt the gabions with ſand bags 
fill'd with earth, or with ſap faggots. 

The firſt ſapper makes a Trench of 18 inches deep 
and as wide, the ſecond makes it ſix inches, and 
widens it as much; the third makes it ſix inches 
more, and widens it as much; and the fourth does 
the ſame; ſo that all four together make a trench of 
three feet wide, and as much in depth; the earth of 
which ſerves to make a parapet ſtrong enough to 
reſiſt muſket-ſhot. „„ 

A ſufficient number of gabions being placed, the 
third and fourth ſappers lay two faſcines over them, 
| and 
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and preſs them down, fo that the ſtakes of the gabi- 
ons may keep them firm; then another is laid over 
the former, and faſten'd to them with pickets. 
When the firſt ſapper is tired, he retires behind, 
and the ſecond takes his place; they continue alter- 
nately to relieve each other, that they may equally 
ſhare the danger and labour. 

As this work is carried on with all poſſible ſpeed 
in two or three hours, the ſappers will be tired; 
then the other four of their Brigade, who furniſhed 
them with materials, take their places, and continue 
the ſap in the ſame order as the firſt; who furniſh 
the others in their turn with the neceſſary materials : 
Theſe four being tired, the others take their place, 
and ſo alternately, till the Brigade is reliev'd, which 
ſhould be every ſix hours. 

Not only both Approaches at the right and left 


are carried on at the ſame time, but alſo the ſecond 


Parallel to the right and left of theſe Approaches; 
and when thoſe who work in the Paralle] come to 
the capital produced of the ravelin, the Approaches 
to the ravelin are alſo carried on at the ſame time, 
ſo that the ſappers work in five or ſix plagt once; 
and care ſhould be taken that they do n Want any 
neceſſary, that the work may be continue$\vith the 
utmoſt expedition. 

When this work is carried on to ſome diſtance, o- 
ther workmen are ordered to widen the ſap to 12 
teet, and from thence it changes its name of ſap to 
that of Trenches. 


As this work is dangerous, and requires {kill in the 


workmen, they are paid according to meaſurement, 
in proportion to the danger, from half a crown a fa- 
thom in length, to two guineas : and if there are 
any kilPd, the ſurvivor's of the Brigade receive their 
pay ; by which it has ſometimes happened that one 
or two men have received the pay of 24 at the rate 
of a guinea a- piece. And tho' this work may ſeem 

| co 


T 
o_ — — 3 > — 1 o_ — > E 
- — 5 2 £ — < * . — F4, <b> * r _—_—_ = 
F n 2 COURIERS UP re * » 


= L — wg in 2 — — Tl - 


FF - =. —— 


—— i 
. — 


1 
14 
+ 


a 
— — z — 


— 


a "I 2 
" * 1 * — * — 2 k 
. —— ——— 


— 


48 Ar TAC and Dzzzncs. 


to go on lowly 1 in compariſon to that which is car- 
ried on uncovered, yet by its continuance night and 
day without intermiſſion, it is quick enough; beſides, 
as it is done with leſs danger than the other, it is gene- 


rally uſed as ſoon as the Approaches ce come to the * 
cond Parallel. 


PAR AAA 


ARALLELS are uſeful as zoining FR two 

Attacs together, ſo as to afford mutual ſuccour 
to each other ; they ſerve as places of Arms for the 
guards of the Trenches, who by that means are un- 
der cover, and ready to ſupport the workmen upon 
all occaſions. The firſt Parallel is always made 
within 300 fathoms of the covert-way, whether the 
Trenches are opened nearer or farther from the 
place; if it can be made nearer, it would be better. 
The ſecond 140 fathoms from the firſt; or if the 
_ garriſon is weak, it is oft made cloſe to the glacis. 
After the ſecond Parallel, the Approaches being ſo 


near that the Beſieged may ſally out when they 


2 without danger of being cut off in their re- 
treat, in is neceſſary to make at every firſt or ſecond 


turn Approaches, a kind of half Parallels, 
or p Arms; ſo that a part of the guard be- 
ing p there, may be near to ſupport the work- 


men in caſe of a fally or an alarm. 

The third Parallel is always made near, or upon 
the glacis, but when the Garriſon is numerous, and 
has an active Governor, or when the Ricochet Batte- 
ries cannot be uſed on account of ſome river, moraſ- 
ſes, or the Town lying on a hill, or riſing ground, 
much above the level of the country; it is made 


within thirteen or fourteen fathom of the ſaliant an- 


gles of the covert-way; and as the ſallies of the Be- 
ſieged become more frequent than ever, this Parallel 
is on that account made wider and deeper, as alſo with 
more care than the reſt of the works, eſpecially as 
the troops deſigned for the Attacs of the 1 
an 
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and other out-works, are to be placed there, 
for which reaſon, its parapet is made with ſteps, 
that the troops may march out in order of battle 
without confuſion. h + 

Sometimes it is neceſſary to make a fourth Pa- 
rallel, within ſix or eight fathoms of the covert-way, 
eſpecially when the Garriſon 1s very nutnerous, or 
when all their Guns cannot be diſmounted, or when 
the Beſieged erect new Batteries by night, in the 
room of thoſe that were deſtroyed by day. 


SALLIES; | 
II has been ſhewn how the Approaches, and 


other works are to be made, as far as the third 
Parallel, without mentioning any other obſtruction 


from the Beſieged, than the fire of their Guns and 


imall Arms; but it is to be obſerved, that they will 
not be ſo remiſs as to ſuffer themſelves to be thus 
ſtreighten'd, without uſing their utmoſt efforts to pre- 
vent it, and to prolong the Siege. And as Sallies 
are one of the principal, they will not fail to attempt 
them, and endeavour to deſtroy the Trenches as oft 
as poſſible. It will be proper therefore, to ſhew how 
to prevent the effects of them, and even to render 
them, if poſſible, advantageous to the Beſiegers. | 
As the garriſon is but ſmall in compariſon to the 

Army of the Beſiegers, the Trenches are, or ſhould 
be ſo well guarded, as to be able not only to reſiſt 
any Sally, even though compoled of the whole garri- 
ton, but alſo to repulſe them with the utmoſt vigour, 
and a conſiderable loſs; a Sally therefore never ſuc- 
ceeds but by ſurprize ; ſo that if the Beſiegers are 
upon their guard, eſpecially when the head of the 
work is at ſome diſtance from the place, it will 
hardly be practicable for the Beſieged to undertake . 
any thing againſt the Trenches. Should they be ſo 
inconſiderate as to Sally out, notwithſtanding that 
the Beſiegers are appriſed of it, it muſt turn to 

D their 
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their great diſadvantage and confuſion. The intent 
of Sallies is to fall upon and deſtroy a part of the 
Approaches not quite finiſhed, or not well ſup- 
ported, to nail up the Guns upon the Batteries, or 
to ſurprize a part of the guard in the Trenches; for 
which reaſon care muſt be taken to guard ſo well, 
that the enemy may not approach unperceived; 
and ſo ſoon as they are heard or ſeen, the workmen 
at the head of the Trenches are ordered to retire, 
and notice is given to the guard both in the Pa- 
rallel, and in the Approaches, to be ready to receive 
them with a ſmart fire, which being well executed, 
will not fail of putting them in confuſion, and then 
they muſt be immediately charged both in front 
and flank, taking care not to purſue them too far, 
for fear of the fire from the covert- way, and other 
out-works of the Place, ſo ſoon as the enemy are 
under cover; the garriſon generally waiting for ſuch 
an opportunity. 

Whatever care can be taken, the private men will 
be remiſs in their duty; and therefore, an officer, 
ſerjeant, or corporal, ſhould continually watch over 
the centries, who are poſted to prevent a ſurprize; 
eſpecially in a dark or rainy night, or early in the 


morning when the ſoldiers are fatigued, and ſo leſs 


on their guard; it being chiefly at thoſe times 
that the enemy undertakes to Sally. PEE 
The works become more expoſed to be inſulted 
in proportion as they approach the Town; there- 
fore no work ſhould be undertaken without being 
well ſupported, and for that purpoſe, as aforeſaid, 
the places of Arms are made; from thence the works 
are maintained till the third Parallel is quite finiſhed, 
which will ſo ſtreighten the Beſieged, as not to be 
in a condition to Sally without the utmoſt danger. 
Sallies are never made in the day, but by a pre- 
ſumptuous enemy; for then they are eaſily repulſed, 
unleſs the garriſon is very numerous, or the Be- 
| ſiegers 
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ſiegers fo weak, as not to be able to furniſh a ſuffi- 
cient guard for the Trenches; in ſuch caſes a Gene- 
ral ſhould conſider whether he is in a condition to 
continue the Siege. | | 

A garriſon may be in a ſtate to inſult or attac the 
Trenches after having received a ſtrong reinforce- 
ment, or when the Beſiegers are obliged to ſend a 
conſiderable part of their Army upon ſome other 
expedition. It 1s then at the option of the General, 
to continue or raiſe the Siege ; if it appears that the 
Army ſuffers greatly without any certainty of taking 
the Place, he ſhould retire. | 

But if meaſures have been ſo well coficerted by 
the General, as to prevent in all appearance the dan- 
ger of being diſappointed; then if parties of 10 or 
12 men headed by a ſerjeant, are ordered to ran 
in the night between the Trenches and the Town, 
to watch, and diſcover the enemy, in caſe they come 


out and give notice to the guard of the Trenches ; 


this will defeat their deſign. Theſe men muſt lie on 
their faces as near the covert-way as poſſible, re- 
maining in profound ſilence till they hear or perceive 
ſome motion, then ſend one of them immediately to 
the guard, whilſt the reſt continue there as long as 
they can be concealed, to ſee which way the enemy 
direct their courſe, and then retire. This may be 
eaſily executed without much danger, and will ſe- 
cure the Beſiegers from ſurpriſe. 

When the. works are advanced to the third Pa- 
rallel, and before that Parallel is finiſhed, if the ene- 
my ſhould then ſuddenly Sally out, and fall on the 


workmen, they muſt be ordered to retire, to let the 


guard fire briſkly upon them, not minding the over- 
turning a dozen or two gabions; for the galling fire 
of the ſmall Arms, will ſoon oblige thein to retire, 
and then the workmen muſt return inſtantly and re- 
pair their works, which may bg done ſoon; whereas 
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che Beſieged are not in a condition to repair their loſs 


t quickly. 


LopouENT on the GLACIS, and taking of the Co- 
VERT-WAY. 


Pr. X. IT has been ſhewn how the Sep 
are conducted ſo far as the third Parallel; 

but as it is hardly poſſible to proceed any farther, 
without being ſeen or enfiladed by ſome work or 
other of the Town; it is neceſſary to make the 
Trenches from thence forward, much deeper than 
before, with traverſes in them, from diſtance to di- 
ſtance; by which the enfilades will be prevented in 
part, tho not entirely. 

The figure of theſe kind of Trenches varies accor- 


ding to the different circumſtances or poſition of the | 


works which defend the glacis: Sometimes they are 
made partly with ſhort turns, or Zig-zags, like the 


former, and the reſt with a direct ſap over the ridge 


of the glacis, before the ſaliant angles of the covert- 
way, or by making a large oval traverſe, as in this 
Plan; and then they are carried directly forward 
over the ridge of the glacis as aforeſaid, thus. 


Two ſappers roll each a mantlet, or ſtuft gabion 


before them, each carrying on a lap, one on one 
ſide of the ridge, and the other on the other, ſo that 
the interval between the Parapets may be ten or 
twelve feet; and then they make traverſes from di- 
ſtance to diſtance of about eight or ten feet thick, 
with a paſſage round each end, covered by two or 
three gabions. 

This work is called Double Sap, ſee Plan Plate V. 
When it is advanced within thirteen or fourteen fa- 
thoms of the ſaliant angles of the covert. way, that is, 
within throw of grenades, two branches are made to 
the right and left, ſuch as a, which Vauban calls Ca- 
valliers of the T renches : They are nearly perpendi- 
cular to the produced branches of the covert-way fo 

as 
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as to enfilade them, of about twenty fathoms long, 
eighteen feet wide, with their Parapets raiſed by 
three ranges of gabions placed in ſtep faſhion, ſo that 
from thence the covert-way may be plunged into 
every where; they have little turns at the end, to 
prevent being enfiladed by the places of Arms in the 


re- entring angles. 
Vauban judiciouſly obſerves, that the Aha 


carried along the ridge before the ſaliant angles are 


only enfiladed by three or four men placed in thoſe 


angles, and therefore this is the ſecureſt place to 
make the Approaches. From theſe places of arms 
or Cavalliers, the double ſap 1s continued up to the 
angles of the covert-way, as before; and to prevent 
the enemy from throwing ſtones and grenades into 
them, they muſt be covered with blinds and faſ- 


cines. 


When theſe Cavalliers are finiſhed, it 1 vil be dan- 
gerous for the enemy to remain any where in the 
covert- way, except behind the traverſes, as they will 
be every where elſe ſeen and enfiladed from them. 
I ſuppoſe that the Ricochet Batteries are playing con- 
tinually into the covert-way, and adjacent works, 
whilſt the lodgments are carried on upon the glacis, 
otherwiſe the enemy will obſtruct them to ſuch a 
degree, and fire upon them ſo briſkly, that it would 
be almoſt impoſſible to advance a ſtep. Here a brave 
Governor may with the greateſt advantage oppoſe 
the Beſiegers, and diſpute every inch of ground to 
the laſt, as being ſo near the covert-way, where his 
troops may do great Execution with little or no dan- 
ger, were it not for the Ricochet Batteries, and con- 
ſequently this is the place where the Beſiegers may 
make the beſt uſe of thoſe Batteries. 

The Approaches being advanced to the ſaliant 
angles of the covert-way, a large oval traverſe r is 
made, ſo that the trench round it may take in a 
part of that angle, by which the enemy may be 

D 3 drove 


*. 


51 Ar TA Ce and DERrEN OE 


drove out of that place; from whence the Trenches 
are continued both ways along, and within three fa- 
thoms of the covert-way towards the places of 


The ſaliant angles of the covert-way being taken, 


and lodgments made in them, the Beſieged muſt be 
drove from behind the traverſes next to them ; by 


Piercing into the paſſages behind them, from the 


oppoſite Trenches, and making lodgments there, 


which are afterwards carried round the angle of the 


counter- ſcarp This done, there will be no place 


left to the Beſieged in the covert-way beſides the 
places of Arms at the re-entring angles. 

When the Trenches are advanced to about two 
thirds of the way, branches are carried on both ſides 
of the places of Arms, ſo as to meet, and that both 
together make a right line nearly, in which Batteries, 
fuch as b, for throwing of ſtones are made; which, 


when finiſhed, will ſerve to drive the Beſieged out of 


the oppoſite places of Arms. But when there are 
ſtone redoubts in theſe places, which are covered, the 
ſtones will have no effect on them, and therefore 
Tells muſt be thrown to ruin them, which when 
done, a detachment of about 200 grenadiers 1s ſent 
to attac the Places of Arms ſword in hand. So ſoon 
as the Beſieged are retired, workmen headed by 


Engineers are ſent to make lodgments in them, 


which are afterwards joined to thoſe on the glacis, 

as alſo to thoſe which are carried round the places of 

Arms. ; : 
If the garriſon 1s ſtrong, and the Governor has 


courage and conduct, he will not readily let the Be- 


ſiegers make theſe lodgments, on the contrary, will 
return as oft as he can, to diſturb and deſtroy them, 
till they are quite finiſhed, and a ſufficient number of 
men placed to defend them. 

Theſe places of Arms being once taken, and the 


lodgments in them finiſhed, the Beſieged will hardly 


venture 
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venture to return any more; Batteries are made 
along their gorges, in a round form, to fire upon 
the tenailles, curtain, and the faces of the oppoſite 
Baſtions. 
Mints. 

HE Art of Mining being independant of the 

Attac and Defence of Places, I ſhall treat of 
it more diſtinctly hereafter, and mention here a ſew 
particulars, that relates only to the Attac, without 
entering into the manner of loading and making the 
Mines, 

What has been ſaid relating to the works made on 
the glacis and covert-way, 1s only with regard to 
thoſe above ground, and to the reſiſtance the Be- 
fiegers meet from the enemy in thoſe works. But 
as there are few Forts that have no Mines, and 
when the Beſieged are obliged to yield to the ſupe- 
riority of the Beſiegers, both in men and guns, and 
all hopes of recovering the loſt works, thcy will not 
tail ro ſpring their Mines, as their laſt reſource to 


retard the progreſs of the enemy; and thereby blow 


up both them and their works; by which they ob- 
lige the Beſiegers to attac thoſe works again, and 
make new lodgments therein, which they thought 
ſecure before, It 1s therefore neceſſary to ſhew 
how to find out their Mines, to prevent their 
effect, or deſtroy the greateſt part of them, to 
be upon a par with the Beſieged in that re— 
ſpect. 


To effect this, ſhafts or pits are ſunk in or near 


the third Farallel, of 7 or 8 feet ſquare, and about 


18 or 20 deep, if the ground will permit it; from 


thence galleries are carried on towards the covert- 


way, of 4 feet wide, and 5 high, endeavouring co 
meet with thoſe of the enemy, by boring the ſides, 
bottom, and roofs of theſe galleries with a long iron 


needle or augre, from time , time, to find gut if 


tne enemy's galleries or mincrs are near ; if they are 
D 4 ound 
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found to be underneath, an opening is made into 


them, and live ſhells thrown in, either to deſtroy or 


drive them out; if on the contrary they are found to 
be above, a ſmall mine muſt be made to break 
them; but if they are at one or the other fide, no- 
tice mult be taken whether they approach or recede. 
In the firſt caſe, a hole is made, and a piſtol clapt 
in it, ready to fire at them, fo ſoon as they are 


within reach; and in the ſecond cafe, a gallery muſt 


be carried on towards them, within a ſmall diſtance, 
and then a ſmall Mine ſhould be made, to burſt 
their gallery, and deſtroy the miners. 

The Beſiegers ſhould carry on their galleries di- 
rectly under their works above ground, to ſecure them 
from the enemies Mines; and if thoſe of the Be- 
ſieged are not diſcovered, as it may happen, bran- 
ches are made on the right and left, with ſmall Mines 
at the ends of them, which being ſprung, will ſel- 
dom fail to deſtroy moſt of the Beſieged's Mines and 
Galleries. 9 85 | 

With all the care that can be taken, it is not to be 
preſumed, that all the Mines of the Beſieged ſhould 
be rendered ineffectual, and therefore, fo ſoon as 
they ſpring any of them, workmen are immediately 
| ſent to lodge in the pits. If water could by any 
means be conveyed in the Beſieged's galleries, it 
would effeFnally ſpot} them, as it happened at the 
Siege of Turin, where many Mines were rendered 
uſeleſs that way. e 

The Beſieged generally place Mines within 4 or 
5 fathoms of the covert-way where they know that 


the Beſie ers will lodge themiglves, not daring to 


make them nearer, for fear ef breaking the Palli- 
ſades; the Beſiegers ſhould make Mines there to 
render the chers uſeic's, and make partly their 
own lodgmenis. | lis precaution ſh. id be taken 
where there is a ſaipigon vo 4.7 of their Hines, 
wich would prevent any great execution from 

. them; 
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ene eſpecially as their effect is inconſiderable, 
except directly upwards. 

The Beſieged will endeavour alſo to their utmoſt 
power, not to part with an inch of ground till 
torced by the laſt neceſſity; and when they have 
uſed their utmoſt efforts above ground, to main— 
tain it, will at laſt ſpring their Mines ; for which 

rcaſon the Beſiegers ſhould act with the greateſt 
80 to prevent ſurprize, and to get matters of 
as much ground with as little loſs as poſſible. 

If with all that has been ſaid about taking the 
covert-way, the Beſieged ftill keep their ground, in 
the places of Arms, and behind the traverſes, the 
Beliegers nrait endeavour to compel them to ſpring 
their Mines near the ſaliant angles, or elſe muſt 


make Mines there, and blow them up; when this 


is done, lend workmen immediately to make Jodg- 
ments in their ruins, ſecuring thoſe, as much as 
pollible, which are joined attzrwards to the double 
;aps on the ridge before the ſaliant angles, and care 


mult be taken to make traverſes every "where, to ſe- 


cure them from being enfiladed. When theſe lodg- 
ments are extended to the traverſes next to the ſaliant 
angles, and the enemy ſtill keep their ground behind 
them, as there can be but few under cover there, a 
party of grenadiers mult inſtantly ſet upon them to 
drive them away, ſword in hand; this done, fone 
of theſe grenadiers ſhould endeavour to find out 


the entrance of the Belieged's galleries, and cut off 


the matches, to render them uleleſs; in the interim 
workmen are lent to lodge in the pallage round the 
traverſe, and from thence carry a lodgment round 
the countericarp before the ſaliant angle, till they 
meet each other; theſe lodgmtuts mut be made 
very deep, and cover'd with blinde and faſcines, to 
prevent the effect of 3h grenac and ſtones that 
May be thrown in them by the Behegea, 
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Whilſt this is doing, the cannons and mortars 
muſt inceſſantly fire upon all the defences of the 
Place, endeavouring to ſilence the fire of the Be- 
ſieged, and to drivè them, if poſſible, from behind 
the parapets of the faces of the oppoſite baſtions and 
ravelins. 


ATTac of the Covxxr-wav, ſword in hand. 


HEN a Town 1s not ſtrongly garriſoned, 
or the General thinks the above method 
too tedious, the Attac may be thus made. 


The third Parallel in this caſe ſhould be made at 


leaſt as forward as the midway of the glacis, hav- 
ing its parapet made ſtep-faſhion, as before, that 
the troops deſigned for the Attac may paſs eaſily 
over it, A great quantity of faſcines, gabions, and 
other materials, muſt be ready, and placed at the 
back of this Parallel. A ſtrong party of grenadiers 
is ordered, and placed in this Parallel, five or ſix 
deep, and the workmen behind them on the reverſe 
of the Parallel, having their tools and materials by 
them. Likewiſe all the adjacent parts of the Tren- 
ches muſt be well furniſhed with troops to ſupport 
the grenadiers, if neceſſary, and fire wherever the 
enemy appears. The grenadiers muſt be provided 
with hatchets to cut the palliſades, in caſe the guns 
ſhould not have broke them. 

Before the Attac is made, the guns and mortars 
are to fire briſkiy for ſome time at all the defences 


of and into the Covert-way, to drive the Beſieged 


from thence, and to break the palli fades, if poſſible, 
and to plough the ridge of the glacis in ſuch a man- 
ner, as the troops may eaſily enter the Covert-way; 
then the guns ceaſe, to fire, When this is done, 
the ſignal 1s given for the Attac, upon which all the 


troops move, and paſſing quickly over the parapet 


of the Para allel, march directly to the Covert way, 
which they enter either tho' the ſally- ports or paſſa- 
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-- ges made by the guns, or elſe the grenadiers cut 
3 down the palliſades with their hatchets; and bein 
4 entered, charge the enemy ſo vigorouſly as to oblige 
| | them to retire; then the Engineers ſet the workmen 
| to make a lodgment on the ridge of the glacis, op- 
z poſite to that part of the Covert-way which the 
Beſieged have abandoned. 

Theſe lodgements are made with gabions and faſ- 
cines, as the ſaps; and traverſes are made every 
where to prevent the enfilades. The troops keep 
behind the workmen, and kneel, till the lodgment 
. | 1s ſo far advanced that they may retire into it. 
a 1 Whilſt this is doing, the Batteries fire continually 
upon all the defences of the Covert-way, either to 
| ſilence or abate the fire of the enemy, as much as 


De P 


poſſible, and oblige them to regard more their own 
ſatety, than oppoling the Beſiegers. 


' Tf the Beſieged ſhould return to the charge, as pro- 
| 14 bably they may, and overthrow the work and main- 
| | tain their ground, nothing but a ſuperior force can 
, | make the Beſiegers maſters of the Place. 


. | When the Beſieged find that they cannot poſſibly 
-— hold out any longer, they will ſet fire to their Mines 
and retire; upon which workmen are immediately ſent 
| to make a lodgment in their ruins, which is after- 
| wards Joined to the reſt of the Trenches. 
z This was formeriy the manner of attacking the 
f Covert-way ; but ſince Vauban, by his great expe- 
ricnce and knowledge, has brought the Art of Attac 
i and Defence to ſuck great perfection as it now is, the 
Covert. way has ſeldom been taken ſword in hand, 
His chief ſtudy being always to ſave the troops as 
much as poſſible, and never to expole them to any 
needleſs danger. = 
Let, when a garriſon is but weak, and the Army 
of the Beſiegers very ſtrong, the guns of the Be- 
ſieged may be ſilenced, and the palliſades torn to 
ö pieces by the Ricochet batterics; in ſuch cales the co- 
VErt- 
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vert-way may be attacked with open force, ſword in 
hand, and that without great danger; but if the gar- 
riſon is ſtrong, and commanded by a brave Governor, 
it would be imprudent to make ſuch Attacs; for it 
would prove one of the moſt bloody actions of the 
whole Siege. 

The French loſt zooo men in the Attac of the 
Covert-way, {word in hand, in the laſt ſiege of vi- 
bourg in Le, 


BATTERIES on the CovkRT- WAV. 


H E Beſfieged being drove out of the Covert- 
way, the next thing to be done is erecting Bat- 
terles, to make a Breach, and ruin the defences. 
As the ravelin C 1s to be attacked firſt, and 
PL. X. flanked or defended by the faces of the baſtions 


A. B, oppoſite to its ditch ; the firſt Batteries 


to be made are marked E, F, the former to ruin the 
defence of the ditch. and the latter to make a breach 
in the ravelin, Each Battery ſhould contain four or 
five twenty-four pounders at leaſt : ſometimes the Bat- 
teries F, F, which batter the ravelin, are alſo uſed 
to batter the faces of the baſtions A, B; but as this 
cannot be done without battering the ravelin too 
near the ſaliant angle, it will be better to erect Bat- 
teries for that purpoſe. 

If the faces of the baſtions, that defend the ditch 
of the ravelin, were well enfiladed by the Ricochet 
Batteries, there will be no occaſion for the Batteries 
E, E. 

Whilſt theſe Batteries are erecting, others as G, II, 
muſt be made to ruin the flanks of the baſtions 
A, B, of as many guns as can be placed oppoſite to 
them, as ſome to batter the oppolite faces. 

Obſerve, that the beſt place for making breaches, 
both in the ravelin and baſtion, is about 15 fathoms 
from the ſaliant angle; ſo that battering on both 
ſides of the angie, the breach will become ſpacious 

and 
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and large; whereas, on the contrary, if the breach 
was made too near the angle, it would become too 
ſmall and incommodious. 

The Batteries made in the gorges K of the places 
of Arms, ſerve to fire obliquely at the faces, cur- 
tains, and tenailles, as mentioned already, or to 
place mortars, tor throwing ſhells and ſtones into the 
works. | 


When theſe Batteries are erected, paſſages over 


the trenches are made to bring the guns there; 
which when done, are again opened, lo as not to 
interrupt the free paſſage of the Trenches. 

All theſe Batteries are made on the ridge of the 
glacis, within three fathoms of the covert- -WAY, 
which interval ſerves to make the parapet or epaulc- 
ment; and as the guns, that are to make a breach, 
ſhould fire as low as the bottom of the ditch, the 
embraſures muſt be made ſloping downwards. The 
guns intended to make a breach ſhould always fire 
together, or in falvos, and as near the fame place as 
poſſible, and continue ſo till the wall is quite pier— 
ced, which may be known by the earth's falling. 


£5 hey mult begin firing at firſt as low as they can, 


and batter the wall nearly in a horizontal line, as far 
as the breach is intended to be made; afterwards 
fire ſomething higher, as before, and continue fo till 
tne wall tumbles; for ſhould they fire at firſt too 
high, the rubbiſh would cover the lower part of the 


wall. ſo as not to be broke afterwards, and the 


Breach thereby become impracticable. 

It was en, to load the baticring Fieces with 
a quantity of powder, equal to half the weight of 
the ſhot; but experience MEWS. tlc one third of the 
ſhots weight, and perhaps le ſutlcient. ihe 


l'rench used no more. in the 101 war; and it is pro- 


ved that a ſhot with a very great clocity, © enters 
the wall without ſhaking 1c, whereas 17 the 1 
is juſt ſuſficient to enter the wall, ic makes a larz v 
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hole, and ſhakes it very much. This experience 
confirms; for if a ſtone is thrown againſt a window 
or any other glaſs, it will break it into many pieces, 
but a piſtol ſhot only makes a {mall hole. 

It has been found, that battering-pieces need not 
be ſo heavy as they have been hitherto made; for 
inſtead of making a twenty- four pounder to weigh 
5100, if it weighs 2400 it is ſufficient to reſiſt all 
the firing in a Siege, which conſiderably diminiſhes 
both the charges, and trouble of bringing them to 
the Battery, as appears in my Treatiſe of Artillery. 

The modern and ſhorteſt way to make a Breach, 
is to pierce the wall with guns, ſo as to make a hole 
for two or three miners to lodge in it, who are 
ſent over the ditch, as ſoon as dark, in boats. if the 
ditch is full of water, and make three or four ſmall! 
Mines under the parapet, which when ſprung, will 
at once make a Breach ſufficiently large, and only 
wanting to be cleared, to make an Aſſault. 

As the Beſieged will not fail endeavouring to de- 
ſtroy the Batteries near the covert- way, where they 
have generally mines ready made, it would be pru- 
dent to make galleries quite round them, either to 
deſtroy, or render thoſe mines uſeleſs. 


DEscEkNTS and PASSAGES over DirchES. 


Hilſt the Batteries on the glacis are erecting, 
preparations are made for the paſſage over 
the ditch of the ravelin; which may be dry or wet; 
either requiring a different manner of paſſing. l 
ſhall ſeparately explain them. 

If the ditch is dry and pretty deep, the deſcent is 
made by galleries, or a covered fap, underground, 
having its entrance about the middle of the glacis, 
and coming out near the bottom of the ditch, op- 
polite to the Breach ; theſe galleries are made with 
wooden 
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wooden frames, and boards to ſupport the 
earth at the ſides and root, to prevent its fal- 


. 


ling 1 

To. find the ſlope of the deſcent, ſo as to come 
out nearly a. H bottom of the ditch, its depth muſt 
be taken nn the counterſcarp with a plummet, and 
the diſtance from the entrance of the gallery to the 


ditch muit Le meaſured; then the horizontal diſtance 


of any part from the entrance mult be to the vertical 
deſcent, as the length of the diſtance from the ſaid 
entrance to the ditch is to its depth. For inſtance, 


if the depth of the ditch is 30 feet, and the diſtance 


from the entrance of the gallery to the ditch 120, 
then by advancing four yards, the flope muſt fink 
one; as 120 is to 30, ſo is four to one. But if the 
ditch be only 12 or 15 feet deep, then, inſtead of a 


gallery made under-ground, the deicent is made by 


a ſlap only, beginning in the covert-way, ſunk in 
proportion as it advances, to come out nearly at the 
bottom of the ditch. The ſides of this {ap are alfo 
ſecured from falling in by boards and ſtakes, and 
covered with blinds and falcincs. 

The Beſieged will endeavour to diſturb this work, 
by frequent fallies, throwing ſtones, ſhells, gre- 
nades, and whatever may ſerve their purpoſe ; eipe- 
clally at the entrance into the ditcn, The Beſiegers 
mult take {ſuch precautions as may render thoſe en- 


deavours ineffectual, which may be done by throw- 
ing ſhells and ſtones from their Batteries, and gre- 
nades from the adjacent works into the ditch, and 


wherever the enemy appears; allo to fire at them 
with cannon and ſmall arms; and as they are ſupe— 
rior in men and artillery, they will, in defiance of 
all obſtruction, be able to continue their work. 

When the Deſcent is made, the paſſage is conti- 
nued with ſapping, and the fide next the place co- 
vered with a ſtrong parapet. TY 


There 
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There are generally two or three Deſcents made 
into the ſame ditch, at once, to ſupport each other; 
and as the Beſieged frequently make uſe of ſmall 
mines to blow up the ſaps, and ſally out at the ſame 
time, to deſtroy or retard the work, ſome companies 
of grenadiers are placed near, to fall upon them at 
their firſt appearance, the battteries playing continually 
at all the defences of the place, that thoſe within 


may have enough to do to think of their own ſafety, 


without being in a condition to annoy the work 
of the Beſiegers. | | 15 
Paſſages are made on both ſides of the ravelin, as 
may be ſeen in Plate X. ſo that the Beſieged being 
aſſaulted on both ſides at once, with great numbers, 
and thereby overpowered, they will be obliged to re- 
tire, and leave the Beſiegers maſters of the Breach. 
If the ditch is wet, and within three or four feet 
full of water, the deſcent muſt begin near the 


Counterſcarp, ſo as to come out nearly even with 


the ſurface of the water, It 15 made with a covered 

ſap as already deſcribed, and a great quantity 
PL, XII. of faſcines are thrown into the ditch, with 

ſtones or ſome heavy materials faſtened to 
them, to make them ſink, and to prevent their being 
carried off by the current, if there is any. Waen 
as many are thrown in, that they come above the wa- 
ter, the ſappers range them into beds, with their forks 


and hooks, as well as they can; then they throw 
earth upon them, and make them ſmooth and fit 


to walk conveniently over. The beſt method to 
haſten a work 1s, to place a good number of men, 
at four or five feet diſtance from each other, to for- 
ward the faſcines and other neceſſary materials from 
hand to hand, which will prevent thar confuſion, that 
mult otherwiſe be unavoidable, in their paſſing and 
repaſſing. | 

A ſtrong parapet of faſcines and ſand- bags filled 
with earth 1s raiſed on the fide next the place, and 
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if the paſſage ſhould happen to be over-looked or 
plunged into by any part of the place, the foremoſt 
workmen mult be covered with a great heap of faſ- 
cines, which are puſhed forwards as the work ad- 
vances ; and ſo faſt as the paſſage goes on, it muſt be 
covered overhead with blinds and faſcines, having 
earth thrown over them only ſo far as is neceſſary: 
But if the ditch is full of running water, the paſ- 
ſage will be more difficult; beſides the precautions 
already mentioned, the faſcines muſt be loaded with 
beds of ſtones, heavy pieces of wood, and other ma- 
terials, to prevent their being carried by the current, 
and fo ſoon as the work appears above water, the 
faſcines muſt be fixed, by driving long ſtakes thro* 
them into the bottom. 

Note, If the current of the water is ſo violent as 


when ſtopped to occaſion ſuch ſwellings as may over- 


turn the works in the ditch, then when the paſſage 
is advanced within 15 or 20 feet of the Breach, 


pieces of timber are laid a-croſs, and ſtrong planks. 


cover them, by which a paſſage is preſerved for the 
current, and the works ſecured, | 


ATTAC of the RAVELIx. 
HILE the deſcent and paſſage over the ditch 
3 are going forward, the Breach is making, 
ſo that each are finiſned about the ſame time. If 
the Breach is made with cannon, care muſt be taken 
to begin to break the wall at the bottom of the 


ing broke down, ſo far as neceſſary, the counter- 
forts muſt be beat down alſo, which as they advance 
F farther into the earth than the wall, it will be ſooner 
done by firing at them obliquely. But if the Breach 
is made by Mines, which is the ſhorteſt way, the 
wall mult be firſt pierced with cannon, and then 
2 Niners ſent to enter into the hole, as above. 


E. The 


ditch, as was obſerved in Batteries. The wall be- 
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The Breach being made, and the ground levelled, 
materials and tools at hand, the troops for the Aſ- 
fault are ordered to be in readineſs at the firſt no- 
tice, and others ready to ſupport them in caſe of 
neceſſity ; the guns and mortars are ordered to fire 
\ briſkly on all the defences of the Place, which flank 
the front attacked, both directly and enfilading them 
by the Ricochet Batteries; and a great number of 
ſhells and ſtones are thrown into the ravelin and its 
defences. Thus having continued ſome hours, the 
ſignal is given for ceaſing to fire; then the grena- 
diers march to the Aſſault, charge the enemy vigo- 
rouſly, and oblige them to retire; after this the 
workmen, headed by an engineer, advance to make 
a lodgment on the upper part of the Breach, which 
when near done, the troops retire behind it, ready 
to repulſe the Beſieged if they ſhould return, which 
it is preſumed they will not fail to do ſo long and 
often as they can: but when this lodgment is ſo far 
advanced, as to be capable of receiving a good 
number of troops, the Beſieged will be no longer 
Able to diſturb them by open force, and therefore they 


will make uſe of their Mines, as their laſt reſource, 


if they have not been before prevented; either to 
blow up the lodgment, or any other place where 
they perceive a body of men. 
When the ditch is dry, the Beſiegers may pre- 
vent the effect of the Beſieged's Mines, by ſending 
ſome ſtout grenadiers, with promiſe of a good re- 
ward, from the lodgment on the counterſcarp, thro' 
the ditch round the ravelin to its gorge, at the 
time the Aſſault is making, to diſcover their en- 


trances, and to cut off the match, whereby the 


Mines will be render'd uſeleſs. | | 

A method more in uſe, to get poſſeſſion of the 
Breach is, by ſenCing two or three ſappers to the 
. extremity of the Breach next to the place, where is 


generally room behind the break of the wall to co- 


ver 
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ver one or two men; there they begin a lodgment 


for themſelves and two or three more, which are 
ſent after them, who, make room for others to fol- 


low, and in this manner they proceed, ſtill enlarging 


their lodgment till the whole is compleat. It may 
be imagined that the Beſieged will oppoſe this work 
with all their power, either by falling ſuddenly upon 
them, or throwing great quantities of grenades, and 
all kinds of fire-works amongſt them. To prevent 
this, the workmen are ordered to retire upon the 
firſt appearance of an enemy; and the Batteries, as 
alſo the troops in the lodgments at hand, fire at the 
ſame time all together upon them, which will ſoon 
oblige them to retire ; upon which the workmen 
return immediately to their work again; and this way 
of proceeding muſt be continued till the lodgment 1s 
quite finiſhed, .Jf the enemies ſpring any Mines, 


workmen are directly ſent to lodge in the cavities 


made by them ; and from thence they extend to tne 


former lodgment, or to that part of it which has not 
been overthrown. | 


The lodgment at the upper part of the Breach 


being compleated, others are carried on by ſaps along 


the parapet, to get poſſeſſion of the traverſes, 

if the Beſieged have made any to ſhelter . Pr. X. 
themſelves from the ricochets, as allo to en- : 

filade obliquely the paſſage between the tenaille and 
the ravelin. Theſe lodgments muſt be well traverſed 
from the enfilades to which they are unavoidably ex- 
poſed, and joined by others croſs the ravelin, which 
ſerve as a ſort of parallels, as likewiſe to diſlodge 
the enemy from the retrenchments they may have 
made in the gorge of the ravelin, and to enfilade the 
communication between the ravelin and the body of 


the place. 


If there ſhould be any paliſades placed either 
round the Beſieged's retrenchments or ſerving for re- 
trenchments themſelves; it will be neceſſary to 

E 2 break 
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break them with the guns from a Battery that can 
ſee them; or if that is impracticable, ſmall Mines 
are made to blow them up; and then the ſaps are 


carried on to the gorge of the ravelin, to prevent the 


Beſieged from returning into the work. 


The ATT AC of the BAST ION. 


HILST the Attac of the ravelin is making, 
that of the Baſtion is carried on, the deſcent 
and paſſage over the ditch and the Breach, are made 
nearly in the ſame manner as thoſe of the ravelin ; 
but as the ditch is here wider and deeper, and 
better defended by the flanks, than there; the ma- 
king the deſcent and paſſage over the ditch, is alſo 
attended with more danger: and being the laſt place 
the Beſieged have to defend, and where all their 

ſtrength is united, they will exert the utmoſt of their 

power, to obſtruct and retard it. It will not be im- 
proper to add ſomething to what has been ſaid on 
that account, eſpecially when the ditch is full of 
water, and has a ſtrong current. 

I the ditch is very deep, and the current rapid, 
or to be made ſo by ſluices; the paſſing it is the moſt 
difficult part of the Attac, unleſs there is a poſſibility 
of turning the current into ſome other channel. If 
the water is kept up by ſluices, they muſt be 
found out and deſtroyed if practicable, either by 
ſhot or ſhells; every means muſt be try'd to break 
them; and if that can be effected, it will facilitate 
the paſſage. But if the ſluice is not by any means to 
be broke, no remedy will remain but to make a 
ſtrong dyke croſs the ditch, to keep up the water to 
the ſame height as the ſluice does: this dyke is * 
| y 


\ 


At the Siege of Aetb, in 1697, Marſhal Vauban throwing 
large ſhells of 500 lb. found means to break the ſluice which 
kept up the water of the ditch in the front of the Attacs ; the 
paſſing which would otherwiſe have been attended with much 
trouble, but was by this means made eaſy. 


„ 4 * 5 : * WIT ob. © 
-ÞD 0 2 Fe Y WL on wah, "IND 2 $a 5 % 82 2 1 - 4 2 3 .. oe 2 © X 
oa * * WS 0 * 3 a> 7 * N N * 2 3 Foe - . 7 FI 2 N *. 1 
22 * S > 2 S Fi R N "I ak nt 2 8 2 F 8 Ss * 8 3 I vo ax 7 
& rot ie an Bn I ITE EE GEES 5 „ c % ͤʃdcTcTcT—T——Wñ;: iD Be SY ZE nd me SCI : 
yy OS AIP: % _- "aw Tit ö D af TR 7 — * * 2 r 46 che Pr SL 


— 


Paſsage 


of 


— 


y 


Plan 


TTITIZS 


_ - 


„neee 


* 2 
— 4 
2292 


* 


* 2225 


tt 


— 22522 


. 
yy * 
„ A 1 


. — 


ww 


— 


N 


1 


n 


rr 
7 


ATITS 
£ 22 
5 „ 201 = 
weine -e * *. 


v 
/ 1 it | 
. ( (F] 
N . 4 4 
N. N 3 
——5 
(1 
4 4 
1 . 
* 
. 
9 * 
. I 
17 
< . 
j ! « 
59 
1 * "I 1 
* 4 ny 
1, 10 [i 
4 70 
7 14 
<1 1910 


. 


22 * 3 — 


—_ 


P 


en 
ITS 
7 6% a A ED 


—_— 


» Cl 
PERS 


hi! 


ec N 


ix 


— 


—— 


— m' — — — — — 


—— — 


— — ——— ͤꝓ g— 


2 


1: 


f i s 
„ 


rere 


Fu 


LALGA VAL PLA; b 


2 a,b, 


ZH 


4 
2 


- 


1 


4 


- 
If 


— — 


Tix" 


7. 


: 


_ — — — 
— 


- * 
* — . A W * 
* 
N \\ \ 

— — —ͤ — — N N 

. * N 

8 

— * \ 

- = — — — — — — \ 
3 9 — ag, — 1 —— 2 
— — — - << — a . » 3 

- * Ip —_— * 4 


a wo. S-» 5 * 
hey — 120 _ - A 
— * - „ aw A. as 2 
* th — * 2 3 
— 4 - — as - 22 » is * 
. 
— — 
— — 
— — S- 
- A. 0 * 
* 2 — 8 2 * 2 - 2 r 5 = —— 2 ky 
- — . — — 
A oo — or * — Re 
- „ = * S = 4; "ae Yr 
” * Pg - 
- 22 — —— — 
2 
— — — 3 
* 9 — AT ws 
— 3 — — > — , * 
3g 5 2 — 3 pra 
" ; * — ny ns —— 
re thn 2 As — — — — rr 8 —_ * — 
—— oa — — — 2 P 
—— 


age Profil. — 


— — - (a* w— 
p 1 
2 
— N — - 
— ohh - - 
* — — 
4 5 2 
* — —— 
* — —— a A—— 
- — 2 
. Vo — on 
- — — — 
- - — 
- - * — — 
2 - * — — 
A * —7 — - — ern ton 
3 1 . 
— —ů—— 
— ————— —U— es ——— — — 
— — — — —ũ — — 7 — — - — — 
— ——E—— ' ñ — — —————— —— 
. 
— . — 
— — 
G 22 
— 3 
— 
i : 
"4 * £ x 


7A 


All js 1 E 15 N 


OED DIE ED EESIDY Wd FI 

CCC c ( N 

j dget —ů— Sr 
NN r tn 

NN e NS W 


4 Ss 2 — 
- 5 ns 


22 „ 24% 


Opening off 


+a 
- 1 
* * , 
1 0 id * . 
1 
6 - 
. 
x 
Os * 

— . — nn — ay 
ä  — —2ę—᷑ . — — 
— 4 Aonb <— —— — ” 

—̃ ͤ ͤͤ—— —⅛a — —ũ—ũ—— — 8 * * 1 8 my 8 


Paſsage over a Wet Pi 


2 


4 


of 


Plan 


8 *- 
n 


55 


4 
7 
4 


1924 


. 


| 


2 


2 


7 


2 
4 7, 


1, 


144 


4 


FALY 


74 


2 


2 


7 


2 


＋ 


427 


71 
144 


AID SHIT VSIA FU} HAAS, . 


2 


7 


ww 


r — ISI 8 
INN 


dC 


Pp 
9 * 


* 


= 


* 


r 


NN 


= 


1 
F 
- 


* 


A 


i 


% VT GDA TY TOIYY VV WES YE ETEY VILE EY YES * X 


Va 


— 


Re FC 


2 


—— —— — 
—— 


Entrance 


eee 


- 
. 
. 2 7 
C ce 
* — 
” 
# , 
4 + * 
» 
$I $5 
d 
. AJ 8 \ þ 


N 
N 
N 


—— 


DO 
Fav 


4 


2 


. 
[ES 


ae, = xc 


Lo, 


| | . 2 } > - 
„ 4 


{14 


FOO 


” 4.# 


NANO —— ay 


AD e, 


, 


e,, 
S DIA DOT TAIL AA “ 


Te, 


2 


e, e, e, e, 


4 


2 


e 


XII 


- - - . * VP ”—_ 
W 'D | ; 
A g 
Ditch . | 
4 et . 
IT _ = * 
75 w4 * 
— — i; — — . — 
IDE 3 — A —ñ 
— — — — a. — H— 4 ti — — 
— - — 15 R — 
(= == W | 
ere Cn 5 e, KE | 4 — | 
— 4 5 —_— X ESE 4 TEE N 4 
{ — — — — — 3 — — ve 2 TN 23 — 4 l 
— 2 0 1 
_— — — —— — — \ 
— * 5 —ͤ — — — —— 1 
N = "I. 
—— — — w——— N N © — — — — — & 
% _— — 
. „% N S DN e e .  —y 1 = | 
N. NS 8 0 
— — * —_— — V W d& WL — | | if 
V WV d WS JJ — =» | — 1 
222 —— — p — —» V 8 DDD d& JW j 
Ea er, = d 8 N Y = | = 
=, „„ — is * \ De S — N 4 
— N \ 
* N 8 \ % JV | 
=) — JN Y — = 
* — * 1 — : 
Dr 2 8 XI. —— 11 = jl 
4 — ' 
V \ 2 : — — 
; — — — —_ — N — = — | 
Fa J — — — =_ — 
8 * Forty — \ \ N W N — —̃ —— Kh | 
— RE - \ N \ oy 7 3 2 1 Ho, - — 0 
" — 2 
— \ | LARTY va foe 2 = 2 4 
e { — 2569 2 . * 3 — — — | 
N — \ \ \ —ſ ' 
— — — — \ \ \ \ 4 — vl 
N — 1 
3 C7 8 L | 
S Sx” \ — i 
z._ > ee — — — — Y = | 
W 1 þ 
* — — j 
* 4 — 
ie IEEE * — - 
r — * — 
| 28 | 
—_ 4 
ind — 1 


* 
1 
— 2 . „ „ 
Cot. * — — ,, 2 4-4 4, 


7 2 . N, 2 2 — 
22. 9 2 * == 
OSS > "Ay TILES a 
5 2 727 =) » 
! 1/29 ANTS RE 1 
2 . 


— w—— — 


4 * 


=s — Ss — — wI = — ——᷑ 
— — EEE — 
— . —(—̃ — 


= 


p eee , pe Ns 
IM — 2 Fee, ee e 


2 2 2 TL 11h TH 1h WY 22 V//4 HU 114 L/4 UH 2 , 
, , ,. 7 WL TTL YO HH WY, , ith 
7 ,,. 


VS VO 4 4944 HW 
LH TT HHH HUH 2 2 


4 . HAY YU . 


7 


A ITI N 


I 'd V FJ J QI BG N BY Kd 
— 


0 
, r , FELL 
4 F 15 COL — 


—ů— Lv—.“ᷣ 


— 


- 
OT GST PO „ „„ 


C TAT UAMAA 
, YI, e Z | 


—— —— ——— 


% „„ „ 


! OHA ML ILL 


„ LL LY 


— —— 


, DOTS 


. 9 BD CY ny oY — . WG & 
— We, »* 


„„ . 
Tu, .. ee, r 2 


, L/ 


— 


9 


e 
5 


— 


Eo? 


of For TiIFIED PLACES. 69 


by laying firſt a broad bed of faſcines, having ſtones 
tied in them ſo as to ſink to the bottom, and ma- 
king it of ſufficient breadth to be able to reſiſt the 
current; over theſe faſcines are thrown a great quan- 


| tity of earth and ſtones mixt together, and the whole 


beaten or rammed down, and long ſtakes driven thro? 
it, if neceſſary, to ſecure its ſtrength. 

When this work 1s advanced within five or fix 
fathoms of the Breach, the current being then con- 
fined to a narrow paſſage, will become extremely 
rapid ; whatever comes to hand 1s then made uſe of 
to finiſh it; as ſtuffed gabions, great ſtones, blocks 
of wood, old leaky caſks, boats or ſmall craft, &c. 
if to be had, and pieces of timber for a bridge laid 
over them. 

This muſt be done, and the work carried on within 
two or three fathoms of the wall, before the Breach 
is made; then the guns firing againſt the lower part 
of the revetement, which falling in the dicch, helps 
to fill up what remains: but if that ſhould be inſuf- 
ficient, miners are ſent over to blow up as much 
more earth as 1s wanting. 

If the ditch is deep and narrow, miners are ſet to 
work on both ſides, who by making their mines 
pretty deep, and loading them with a quantity of 
powder, will fill up the greateſt part of the ditch 
with the rubbiſh. 

If there are tenailles before the curtains, the Bat- 
teries placed in the places of Arms of the covert- way, 
muſt endeavour to ruin them with their guns, throw- 
ing alſo a great number of ſhells and ſtones into 
them: and if the Beſieged ſhould make any embra- 
{ures in the upper curtain to fire obliquely at the 
paſſage over the ditch, a Battery of guns mult be 
made in the ravelin near the ſaliant angle, which will 
command not only the whole curtain, but alſo the 
paſſage between the tenailles; and if this is not ſuffi- 


cient to ſilence the fire of the place, another Battery 


E 3 — 


70 ATTac and DEFENCE 


of mortars muſt be made in the gorge of the ravelin, 
from whence ſuch ſhowers of ſtones and ſhells may 
be thrown into all the works, that the Beſieged may 
find little ſhelter there. | 4 

But if with all this, they maintain their guns be- 
hind the curtain, as being cover'd by means of the 
obliquity of the embraſures ; it will be neceſſary to 
find a proper ſituation to erect ricochet Batteries for 
enfilading the curtain, which is not eaſily done with- 
out having a good Plan of the place; for it is diffi- 
cult to know in what line the curtain lies, and no 
place but a perpendicular to it will do- But ſuppo- 
{ing the paſſage over the ditch and the Breach made 
ready to march over, the Beſiegers muſt endeavour 
to eſtabliſh a good lodgment in the upper part of the 
Breach, in the ſame manner as has been explained in 
the Attac of the ravelin ; that is, by ſending ſmall 
Parties thither to lodge, with orders to retire ſo ſoon 

as the enemy appears. =: 


If the baſtion has a retrenchment with revetements, 


the Beſieged will defend the Breach with great obſti- 
nacy ; in ſuch caſes a general Aſſault muſt be made 
on both ſides of the baſtion at the ſame time, with a 


ſufficient number to force the enemy to re- 


tire, and theſe muſt be ſuſtained by large detach- 
ments, poſted on the right and left near the de- 
icent; and ſo ſoon as the Beſieged give way, the 
Beſiegers lodge themſelves in the Breach, which be- 
ing finiſhed, ſaps are carried on to the right and left 
along the parapet towards the gorge of the baſti- 
on, as likewiſe others towards the. flanks or oril- 
lons, if there are any, from whence the Beſieged 
may be entirely driven out of the tenailles, if they 
have not quitted them before. 1 

If the baſtions are detached from the body of 
the place, it will probably be neceſſary to erect a 


battery of cannon in the baſtion, to batter the in- 
ſide wall, and to place ſome mortars there, for 


throwing 
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throwing ſhells and ſtones, under the protection of 
which, the Approaches may be carried on up to the 
inſide ditch, and then a Breach is made in the body 
of the Place, either with cannon or Mines; this 


done, the Beſieged will hardly venture to ſtand an 
Aſſault, as being too dangerous for them, conſe- 


quently we may ſuppoſe that they will beat the 
Chamade. . 


Mi Es under the BAS TION and RAV ELIN. 


HA T has been ſaid relating to the Attacs 
of the Baſtion and Ravelin, was only relating 
to the works above- ground; it remains now to treat 
of thoſe made under- ground, which are conſiderable 
enough to be divided. 
To fix the miners to the wall when the ditch is 
dry, a lodgment is made on the oppoſite counters- 
carp near the deſcent, to protect from thence the 
miners againſt the ſallies of the Beſieged; then the 
wall is broke with the cannon as near the bottom as 
poſſible, to lodge the miners, and to get under the 
galleries of the Beſieged: the miners remove the 


rubbiſh to make room for lodging two or three of 


them in the hole. Sometimes when the ground is 
favourable, they carry their galleries from the 
covert-way under the ditch to the foot of the wall. 
But if the ditch is wet, the wall 1s pierced with can- 
non, while the paſſage is making, and the miners 
croſs in boats in the duſk; but fo ſoon as the Be- 
ſieged diſcover this, they will endeavour to deſtro 
the miners, by throwing great quantities of ſhells, 
grenades, and all kinds of fireworks before the hole; 
for which reaſon the miners muſt make great hafte 


to get under cover; which may be ſoon done, if 


the wall has been thoroughly pierced by the cannon, 


If there is any ſuſpicion of Counter-mines be- 


hind the wall, the miners retire ſo ſoon as the rub- 
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biſh is removed, and the cannon fire again into the 
hole, endeavouring to break the galleries. If this 
can be done, the miners proceed with their work; 
but if the guns have not reached them, the beſt 
way is, to make ſome ſmall Mines at the right and 
left of the hole, which when ſprung, will deſtroy the 
enemies galleries, and then the miners prepare their 
Mines for marking Breach. 

The miners are relieved every two hours, to carry 


on their work expeditiouſly, which the Beſieged on 


their ſide, will endeavour to obſtruct, by repairing 
their galleries, and lying in wait for the Beſiegers, 
to deſtroy them and their work. 

To prevent their intentions, and ſecure the miners, 
a party of 10 or 12 grenadiers are ordered to fol- 
low them, with four or five ſhells, ſome with fuſes 


only, and others loaded, the reſt of the grenadiers 


carry grenades; and when the miners have worked 


their way into the Beſieged's galleries, the grenadiers 


throw fome of the loaded ſhells and grenades in them, 
and retire with the miners. The effect of theſe ſhells 
and the ſmoak will, in all probability, prevent the 
enemies return for ſome time; on the contrary, the 
Beſiegers return immediately and ſtop up the hole 


with ſand bags, leaving a ſmall opening to throw 


more grenades in, in caſe the enemy ſhould return ; 


which if they ſhould before the hole is ſtopped, the 


grenadiers throw in ſome ſhells with fuſes only, the 


expectation of their burſting, or dread of their ef- 
fects, will be ſufficient to oblige the enemy to retire, 
whilſt the Beſiegers continue their work without in- 
terruption.: 

The miners ſhould try by all means to diſcover 
the enemies galleries behind the wall, which ſometimes 
are not ealily to be come at, as well as ta prevent 
their making any new, and uſe the utmoſt precau- 
tions not to be ſurprized, which the enemy will not 
fail to attempt, ro deſtroy them and their works. 
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A miner requires great {kill and conduct to avoid the 
ſtratagems of his enemies; he ſhould liſten frequently 
to diſcover if the enemies are at work under or near 
him, and ſound with his iron needle, or Augre, not 
only towards the place from whence he imagines any 
noiſe proceeds, but likewiſe all round him, taking 
particular care that the enemies, whilſt they make a 


noiſe one way on purpole to draw his attention there, 


do not fall upon him and ſurprize him by another, 
which is a common ſtratagem with miners. | 

If the Beſiegers perceive that their enemies are 
coming toward them, a {mall Mine muſt be made, 
1 ſtifle them in their gallery, which may be done 
thus. 95 

A hole of five or ſix inches diameter, and ſix or 
ſeven deep, is made on that ſide of the gallery where 
the enemy is expected, and ſome Powder made in 
a cartridge of the ſame fize is put into it, which 
will contain about ten or twelve pounds ; upon this 
powder is put a tampion, having a ſmall quick 
match running through it, to give fire to the pow- 
der, and this tampion is covered with ſtrong planks 
well buttreſſed; then ſo ſoon as the enemy are jud- 
ged to be within four or five feet diſtance, this pow- 
der is fired, which will burſt their gallery, and ei- 
ther kill the miners, or the ſmoak will oblige them 
to retire. 

Another way of bu-ſting the enemies gallery is, 
by placing ſeveral ſhells in ſuch a manner as to have 


their effect that way. When the miners are in 


ſearch of each other, they pierce the interval be- 


twixt them, in ſeveral places, with the iron needle, 


to find as near as they can their aiſtance : The mi- 
ner muſt watch for this opportunity, and ſo ſoon as 
the needle is withdrawn, clap a piſtol into the hole, 
which when well directed, ſeldom fails to kill the 
ſounder ; the firſt ſhot may be followed by three or 
four more, and then the hole being cleaned, and 
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care taken that they do not ſtop it on their ſide, a 
hollow cane filled with a ſtinking compoſition is in- 
troduced, and ſtopped on the inſide, which being 
fired, will make ſuch a ſtink as will force them to 
quit their galleries. | 

Theſe and various ſtratagems are uſed by ſkil- 
ful miners, not to be over-reached or ſurprized 


whilſt the enemy are at the fide or above them; 


but when they happen to be undermoſt, it is diffi- 
cult to prevent being ſo ſerved. 


RECAPITULATION. 


HAT has been ſaid relating to the Attac 

of a regular Place fortified with ravelins and 
a covert-way, may, with due caution, be applied to 
the Attac of any other Place, whether regular or not, 


and fortified with any kind of out-works, obſerving 


for general maxims, viz, That the Approaches 


ſhould ever be ſo directed, as neither to be enfiladed 


by any work of the Fortification, nor yet to defile 
too much, which would occaſion unneceſſary work; 


not to proceed uncovered after the fire of the Be- 


| fieged begins to be dangerous, but to carry on the 
works by ſaps; the firſt Parallel to be always within 
300 fathoms or leſs of the ſaliant angles of the 
covert-way, if practicable; the ſecond at 140, or 
thereabouts, from the firſt and the third, near or on 
the glacis; to make places of Arms, between the 
ſecond and third Parallels, at the turnings of the 
Approaches, that the troops placed there may be 
ready to ſupport the workmen at the head of the 
Trenches, till the third Parallel is finiſhed ; the mi- 
ners to ſink ſhafts in or near the third Parallel, and 
carry on their galleries under the works above ground 
and in the ſame directions, endeavouring to get un- 
der thoſe of the Beſieged, if poſſible, to prevent be- 
ing blown up by them, and, alſo have an opportu- 
nity of blowing up theirs, when proper. 


The 
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The firſt Batteries are placed between the firſt and 
ſecond Parallels, perpendicular to the faces produced 
of the works, and their number is always equal to 
that of the faces which flank the front attacked ; 
from the third Parallel, double ſaps are to be made 
and carried directly over the ridges of the glacis, 


before the ſaliant angles of the covert-way ; within 


12 or 13 fathoms of theſe angles, cavaliers are made, 
nearly perpendicular to the oppoſite branches of the 
covert- way; ſaps are carried along the glacis to- 
wards the rentring angles, within three fathoms of 


the covert- way; which ſaps muſt be well traverſed 


to prevent the enfilades; and laſtly, Batteries are 
erected upon the ridge of the glacis, to make breach, 
and ruin the defences. 


The fire from the cavaliers and Ricochet Batteries, 


both of guns and howitzes, and thoſe for throwin 
ſtones and ſhells, will together, in all probability, 
drive the Beſieged out of the covert-way, if not, 
they muſt be driven out ſword in hand: The Be- 
ſiegers being in poſſeſſion of the covert-way, Batteries 
are made in the gorges of the places of Arms to 
batter the oppoſite faces, curtains and tenailles, if 
there are any; two or three deſcents are made into 
the ſame ditch near one another; the paſſage over 
the ditch, the Breach and lodgment in it, are made 
as before deſcribed. Ls 
Theſe general maxims being underſtood, a mode- 
rate capacity, with ſome experience, will be ſuffi- 
cient to underſtand Attacs of almoſt any kind ; but 
for farther aſſiſtance I ſhall exhibit examples of pla- 
ces variouſly fortified and ſituated. 
The foregoing method of attacking the ravelin 
firſt, and afterwards the baſtions, has been gene- 
rally followed, eſpecially when the garriſon is ſtrong, 
and commanded by a ſkilful and reſolute Governor; 
but when this 1s not the caſe, both baſtions, and 
the ravelin before them, may be attacked together 
when 
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when the ditch is dry; for whilſt the breaches are 
making, and the flanks ruined, abundance of ſhells 
muſt be thrown into the baſtions lower flanks, if 
any, and into the ravelin, to deſtroy the retrench- 
ments in them; and making the deſcents into the 
ditches, either by ſaps or ſmall mines; this bein 
done a general attac may be made, without loſing 
any time, in making ſecure paſſages croſs the ditches, 
in the following manner: at dawn, ſtrong detach- 
ments of grenadiers, followed by others of volun- 
tiers, mount the three breaches at once, theſe muſt 
be ſupported by other troops; in the interim, a de- 
tachment of grenadiers enter by the gorge into the 
ravelin; and 1f there are caſematted flanks, they 
get between the embraſures, and fling ſome grenades 
into them, threatening the Beſieged to give them 
no quarters if they fire. If there is a fally-port in 
the curtain between the baſtions attacked, a party 
breaks it open by means of a petard or otherwiſe, 
to enter likewiſe that way. This general attac well 
concerted, and reſolutely carried on, will ſcarcely 
fail of ſucceſs, becauſe the Befieged are pd. 
not thinking of being attacked before the paſſage 
croſs the ditch is made in a regular manner. 

The French carried Bergen-op-zoom by a ſimilar 
attac in the late war, the garriſon unſuſpecting dan- 
ger; did not even think that the breaches were prac- 
ticable. 


Ar TAC of a Place fortiſied with a CROWN or 
HORN-WORK., 


Pr, XIII. UPPOSE that the Approaches 
1 5 from the beginning to the third Paral- 
lel have been made as already deſcribed, as being the 
ſame in all kinds of Attacs, this plate repreſents that 
part only which is particular to a horn- work placed 
beforea baſtion. L, L, L, being the third Parallel; 
a, a, a, Oval traverſes, between the third . 
| an 


AE. OR. ER... os bo . 


— 


r we Ay 


of FoxTirited PLaces. 77 
and the direct double ſaps i, i, i, and b, b, b, the 
cavaliers of the trenches; c, c, Batteries before the 

laces of Arms to throw ſtones ; d, d, Batteries to 
make Breaches in the faces of the horn-work ; e, e, 
Batteries for making a Breach in the ravelin; f, f, 
Batteries in the places of Arms, to fire at the faces, 
curtain and tenaille of the horn-work ; g, g, Batte- 
ries for enfilading the covert-way before the branches 
of the horn-work, as allo to fire at the faces of the 
oppoſite ravelins; k a lodgment in the Breach of 
the ravelin; 1, I, lodgments in the Breaches of the 
faces of the horn-work. oo 
The Trenches within the horn-work, differ nothing 
from thoſe made in a ravelin; it may only be ob- 


ſerved, that from the lodgments 1, 1, in the half 


baſtions, ſaps are carried on towards the curtain, 
and about half way, branches to the orillons to 
drive the Beſieged out of the tenailles ; the firſt 


ſaps are continued quite round the curtain, before 


which a Battery m, m, 1s made, to fire upon the 
retrenchments within the horn-works, as alſo to 
annoy the fire of the baſtion; from the middle of 
the curtain a direct double ſap is carried on directly 
to the point of the baſtion; and from the extremi- 
ties of the Battery m, m, other ſaps towards the pa- 
rapet of the branches, and continued along them as 
far as the ditches before the retrenchments ; theſe 
laſt ſaps are alſo join'd to the direct one r, by two 
others croſs the horn-work, ſo as that they may 
have a free communication with each other, and to 
place troops in the. latter to ſupport the workmen : 


Laſtly, a Battery is made near the Counterſcarp of 


the great ditch to ruin the flanks which defend the 
baſtion P, and to make a Breach in it; then lodg- 
ments are made in the retrenchments within the 


| horn-work, which are continued along their parapets 


to the counterſcarp of the great ditch. 
All thoſe ſaps which are ſeen or enfiladed from 
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any part of the place, muſt be well traverſed, and 
made ſuſficiently deep, ſo as to be ſecure againſt 
the fire of the Beſieged. 

The horn-work being taken, the two adjacent 
ravelins A, A, together with their redoubts B, B, 
mult be taken, before the paſſage over the ditch 
round the baſtion can be attempted, ſince theſe 
paſſages are ſeen from the ſaid ravelin: As to the 
reſt, the deſcent and paſſage over the ditch, the 
Breach in the baſtion, and the lodgments in it, are 
all performed in the ſame manner, and with the ſame 
precautions, as already deſcribed. 

As there is no material difference between the 
attac of the horn-work and that of a crown- work; 
and whether theſe works are placed before a baſtion 
or curtain, the reader who underſtands the one 
will the other: It may be obſerved, that a horn 
or crown- work placed before a baſtion, adds more 
ſtrength to the place than when placed before the 
curtain; in the firſt caſe, the two adjacent ravelins 
A, A, muſt be taken; and when the crown or 
| horn-work 1s taken, there can but one baſtion be 
attacked, whereby the Beſieged are enabled to unite 
their whole ſtrength and defend it; whereas in the 
other, there is no occaſion to take any more than 
one ravelin, and two baſtions may be attacked 
together; by which the Beſieged will be obliged to 
divide their force, and conſequently leſs able to reſiſt 
the Beſiegers. 


Ar TAC of a Place fortified with a ſecond CovExRT- 


WAY, 


HE Approaches from the beginning 

Pr. XIV. ſo far as to the third Parallel, are car- 
ried on as already deſcribed; the ſecond co- 
vert- way is attacked in the fame manner, and with 
the ſame precautions, as the former in Plate X. 
The lunets are likewiſe attacked as the ravelins, 5 
WIII 
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with the ſame precautions ; Batteries are raiſed in 
them to fire into the firſt covert-way, and when the 
Trenches are carried round their gorges, the ſeveral 
paſſages over the ſecond ditch are all made at the 
fame time; but as the grazing fire from the firſt 
covert- way is very dangerous, care muſt be taken to 
make the ſaps very deep, and to traverſe them well 
and to enfilade the covert-way with the ricochet- 
Batteries, and to throw a great quantity of ſtones 
and ſhells into it, and to diminiſh the enemy's fire 
as much as poſſible ; without which, it would be im- 
poſſible to make any lodgments on the firſt glacis. 

This done, lodgments are made before all the 
ſaliant angles of the covert-way, and from thence 
ſaps are carried on directly over the ridges before 
theſe angles; about the midway, places of Arms 


or cavaliers are made at the right and left of theſe 
ſaps, as being abſolutely neceſſary both for pro- 


tecting the works and to plunge into the covert- 
way, to abate its fire: A. the ſaliant angles before 
the ravelin, an oval traverſe is made, fo that the 
paſſage round ir way take in the beſt part of that 
angle, and a Battery is made there, to annoy the 
enemy in the ravelin by an oblique fire; then the 
next traverſes muſt be taken, and the ſap carried 
on on both ſides, along the glacis, as already de- 
ſcribed. Et 
It is not to be expected, that theſe works can be 
made without imminent danger; for the Beſieged 
may fally out when they pleaſe with all their force, 
and fall ſuddenly on the workmen and their guards, 
drive them from their work, deſtroy them, and 
then retire with ſafety; whereas the Beſiegers can 
only oppoſe thoſe in the places of Arms or cavaliers 
and as the latter cannot be ſo well ſuſtained by 
thoſe placed in the ſecond covert-way, on account 
of their great diſtance, and the intervention of the 
ſecond ditch, as to be in a condition to make head 
| againſt 
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againſt them, the Beſieged have it in their power to 
do great execution. To prevent this ſo far as poſſi- 
ble, the gun and mortar Batteries placed on the ſe- 
cond glacis, and in the lunets, muſt continually play 
into the covert-way, as aforeſaid, to enfilade it, and 
plough the ridge of the glacis in ſuch a manner that 
the Beſieged dare not appear; which, in time, will 
drive them quite out, and oblige them to retire into 
the places of Arms. by 
The lodgments on the glacis being advanced to 
the places of Arms, if the Beſieged are obſtinate in 
their defence, they muſt then be driven out by a 
detachment of grenadiers, ſword in hand, and 
lodgments made in them; as likewiſe, Batteries in 
their gorges. This, and the Attacs of the ravelin 
and baſtions, are made in the manner already ex- 
„%% 5 
Writers on fortification ſeem not to have duly con- 
ſider'd theſe kind of outworks; ſo little notice has 
been taken, as would make one imagine that they 
are but of little ſtrength ; the many Batteries neceſ- 
ſarily to be raiſed, the ſeveral paſſages over the ſe- 
cond ditch, the number of lodgments to be made, 
with the great difficulty in maintaining them, on 
account of the defence theſe works mutually afford 
each other: Theſe well conſider'd, are ſufficient 
proofs of their excellency. 0 
Goulon, tho? a great Engineer, as appears by his 
excellent memoirs on the Attac and Defence, ſeems 
not ſufficiently apprized of the advantages of theſe 
works; he conſiders indeed the ſecond ditch as dry, 
which very rarely happens, and when they are, as 
he imagines, made in ſuch a manner as to afford no 
ſhelter to the Beſiegers. 
On the contrary, this ditch is not only wet, but 
has generally ſluices, which will make the water riſe 
half way the firſt glacis; and in that caſe, how will 
the Beſiegers make their trenches to bring the _ 
| rom 
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from the ſecond glacis, requires time and trouble, 
and many gabions and faſcines; I ſee no remedy but 


to break theſe ſluices with ſhells, and as they are ſe- 


cured with arches and cover'd with earth, a thirteen, 
inch ſhell will have no effect; for which reaſon the 
French have generally one or two eighteen inch mor- 


tars which they uſe upon ſuch occaſions, as they did 
at Aeth, where they fired three days before they 


could break the fluice that kept up the water in the 
great ditch, 92 1 


Ar TAC of a Place fortified with DETACHED 


REDOUTS 


ET A CHE D Redouts, when well made, 
ſhould be within muſker-ſhot of the covert-way, 
that is, within about 50 fathoms of it, that their 


communication may be well defended. But ſome- 
times it happens, that they are made much farther, 


to occupy a ſpot of ground which may otherwiſe be 
advantagious tor the Beſiegers; in which caſe, the 
Approaches are carried round ſo as to take them by 
the gorge, whilſt the mortar Batteries throw ſhells 
and ſtones in them; which will oblige the defenders 
either early to retire, or run the riſk of being made 
Priſoners. . | 

If the Redouts happen. to be arched, as at Laxem- 
Bourg, or their communications with the Place are 
under- ground, as at Maeſtricht : In the firſt caſe, the 
ſtones and ſhells have little effect, if the ſhells hap- 
pen not to break them; the beſt way then is, to 
make Mines under them and blow them up: And 
in the ſecond, they may either be taken by carrying 
the Trenches round them, or blow them up: The 
advantage of theſe latter is, that they may be defen- 
ded to the laſt extremity, without expoſing the gar- 
riſon to be made priſoners, as in the others. 
When they are within about fifty fathoms of the 
covert-way, a Breach muſt be made, and whillt they 
F are 
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are attacked, and lodgments made in them, the 
Batteries muſt fire fmartly on all parts of the covert- 
way, which defend them: But when the Redouts 


are quite cloſe to the glacis, they muſt be attacked 


at the ſame time as the covert-way ; for if they are 
attacked before, the Befieged will always be in a 
condition, on account of their nearneſs, to drive the 


| Beſiegers out of them. 


The Beſieged may make great uſe of Mines in 
the defence of ſuch works, whereby their Attacs 
would become very troubleſome ; the only remedy 
in this cafe is, to make Mines alfo, and to get under 


the gallery of the Befieged, if poſſible, or elſe en- 


deavour to trace them out, and either deſtroy, or 
render their Mines, uſeleſs. | 
If there are any Arrows at the ſaliant angles of 
the glacis they muſt be enfiladed by the ricochet- 
Batteries, and great quantities of ſhells and ſtones I 
thrown in them, to oblige the defenders to retire. 


Arrac of @ Place fortified with LuneTS, TENAIL- 
 LONS, er COUNTER-GUARDS. 

- PPROACHES, ſo far as the covert-wa 

being made as already deſcribed, the faces and 

branches of both tenaillons muſt be enfiladed by the 

ricochet-Batteries, as alſo the faces of the ravelin, if 


practicable; then a Breach is made in each Tenaillon 


at the ſame time, and both attacked together, whilſt 
all the Artillery that can reach any part of their de- 
fence play continually upon them, as likewiſe the 
ricochet-Batteries, muſt endeavour to enfilade them 
every where: but if the Beſieged have made any 
traverſes to prevent the effect of the Ricochets, no- 


thing but a great number of ſhells and ſhowers of 


ſtones will be able to annoy the Beſieged, and pro- 
tect the Attacs, ſo as to enable the Beſiegers to 
make their lodgments in the upper part of the 
Breaches. 4 
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As the ravelin cannot be attacked till ſuch time 
the Tenaillons are taken, and the lodgments in them 
finiſhed ; the Batteries which the Beſiegers are ob- 
liged to raile in the Tenaillons, to make a Breach 


and blood-ſhed, the ravelin wonderfully defending 
theſe works on account of their nearneſs. The Be- 
ſieged will hardly give the Tenaillons up after the 
firſt taking them; but on the contrary, will return 
and drive out the Beſiegers in their turn, and 
hold them thus in play ſo long as they remain ma- 
ſters of the ravelin, as it happened at Liſe in 1708, 
where the French drove the Allies out three times. 
Ihe condition of the Beſiegers will ſtill be worſe, 
if there are retrenchments in the Tenaillons, as there 
generally are; for which there is no other remedy, 


than to pour in ſuch quantities of ſhells and ſtones, 


that the Beſieged may have more need for ſhelter, 
than to obſtruct the Beſiegers in their work; and 
after the Tenaillons are taken, the retrenchments 
muſt alſo be taken, before the Beſiegers can be 
ſecure in the poſſeſſion of theſe works, and be able 
to attac the ravelin. | 

If the ravelin has lunets adjoining to it, but no 


made in the faces of the ravelin at the ſame time as 
thoſe in the faces of both lunets, that all three may 
be attcked together: but if there is a bonnet to co. 
ver the ſaliant angle of the ravelin, it muſt be taken 
= firſt; and when the lodgments in it are finiſn'd, 
Batteries are to be erected to make a Breach in the 
ravelins: but as this bonnet is properly defended both 
by the lunets and ravelin, the maintaining theſe 
lodgments will meet with ſome difficulties till the 
reſt of the works are taken: in the mean time the 
ricochet- Batteries muſt ſcower the lunets and ravelin, 
as alſo great quantities of ſhells and ſtones are to be 
thrown in them, to abate their fire. 

F 2 : Theſe 


in the ravelin, will be attended with great trouble 


bonnet before its ſaliant angle, a Breach may be 
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Theſe works are capable of great Defence, being 
ſo near each other, that the enemy may ſally out of 
the ravelin when they pleaſe, fall on the workmen 
in the lunets or tenaillons, drive them out, deſtroy 
their work, and retire with ſafety; this may be done 
ſo long as the ravelin is in their poſſeſſion: for which 
they have been ever eſteemed by the greateſt Engi- 
neers amongſt the beſt works that can be made, 
when the expence and nature of the ground will 
admit. 95 : 

When a ravelin is covered by a Counter-guard, a 
Breach is made in the latter much in the ſame man- 
ner as in a ravelin; and, whilſt the Aſſault is ma— 
king, a great quantity of ſhells and ſtones muſt be 
thrown into the ravelin, and the ricochet-Batteries 
try to enfilade its faces, endeavouring to drive the 
Beſieged from their defences, and to diminiſh their 
fire; otherwiſe taking the Counter-guard would be 
attended with difficulty, 1 

A lodgment being made in the Breach, ſaps are 
carried on along the parapets on both ſides towards 
the gorge, and Batteries erected to make a Breach 
in both faces of the ravelin; which done, as alſo the 
paſſage over the ditch, the ravelin 1s aſſaulted and 
taken as deſcribed. | 
If there are Counter-guards before the baſtions, 
they are to be attacked at the ſame time as the rave- 
lin; the narrowneſs of their rampart, and the vicinity 
of the baſtions, renders making the lodgments in 
them very troubleſome ; and as they are enfiladed by 
the oppoſite flanks, they muſt be made very deep 
and well traverſed; whilſt they are making, ſhells 
muſt be thrown into the flanks to abate their fire, 
otherwiſe there is no going on with the work. As 
theſe Counter-guards cover the flanks ſo as not to be 
ſeen from the covert-way, they cannot be deitroyed 
from any other place than from within; and if they 
are double, and the Counter-guards narrow, the 
| | Batteries 
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Batteries made in them will be inſufficient to de- 
ſtroy the flanks ; therefore others muſt be made be- 
{ides theſe in the gorge of the ravelin, to batter them 


obliquely; if the ravelin ſhould have a redout in it, 


it will be difficult to find room enough for thoſe 
Batterics.:- 5 

What has been ſaid relating to the Attacs of 
Counter- guards placed before the Baſtions, evinces, 
their uſe, eſpecially when they are well made: but 
if their thickneſs is only twenty eight feet, as Blondel, 
and after him Coehorn affirms, there is not, they ſay, 
a ſufficient ſpace within them to erect Batteries for 
deſtroying the flanks; whence the Beſiegers will be 
obliged to bring earth from the covert-way to fill up 
a part of the ditch, to enable them to place a ſuffi- 


cient number of guns for ruining them; which muſt 


conſequently take time, and labour. But theſe Gen- 


tlemen did not conſider, that three orfour fmall Mines, 


placed under theſe kind of Counter-guards will blow 
up ſo much of them as to make an opening wide 
enough to batter the flanks from the oppoſite covert- 
way; whereas, if inſtead of twenty eight feet they 
are made about eight or nine fathoms broad, there 
will not then be room to place a ſufficient number 
of guns in them to deſtroy the flanks, and yet they 
will be ſecure from being blown up by Mines. 
When the Counter-guards are nearly as high as 
the baſtions, and have retrenchments lined with 


| ſtones or bricks, with a ditch before them, it is cer- 


tain, that no works can make ſo great a defence as 
they. The Breach being defended by the faces of 


the baſtions and the retrenchments, neither of which 


can be deſtroyed before by cannon, makes it ſcarcely 
poſſible to get poſſeſſion of it and ſecure a lodgment. 
All that can be done is endeavouring to deſtray the 
retrenchments by ſhells, during the Aſſault, to fling 
a great number of ſhells into the baſtions, flanks, 
and great ſhowers of ſtones into the retrenchments, 
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to annoy the Beſieged fo much as poſſible. A lodg- 
ment being ſecured, Batteries muſt be erected both 
to make a Breach in the baſtions and deſtroy the 


flanks; which cannot be accompliſhed but with 
great labour and danger; and if the Beſieged have 


mines to blow up theſe Batteries, they muſt be 


ſearched after and rendered uſeleſs, otherwiſe it 
would be 1mpoflible to maſter the place. 


The French are ſo ſenſible that Counter- guards 


before the baſtions, are preferable to all other works, 
that they have built ſome before the baſtions of the 


citadel of Liſie, with retrenchments in them, tho? 


it had a double ditch and Covert-way : they did the 


the ſame before the baſtions in the front that was 
attacked by the Allies in Queen Anne's war, tho? 


there were retrenched tenaillons before the ravelin, 


 ArTTaC of @ Place fortified with a FaussSBRAy, 


Da Fauſs-bray is meant a ſecond parapet go- 

ing quite round the baſtions and curtains, near- 
ly on a leyel with the infide of the covert-way, 
and about four or five fathoms diftant from the 
upper parapet. The interval between theſe parapets 


is a dry ditch, ſerving as a rampart to the Fauſs- 


bray ; the Citadel of Tournay, and a few other Places 
are fortify*d after this manner: Coehorn, tho' he 
made uſe of them in his Treatife on Fortification, 
making the dry ditch from ſixteen to twenty fa- 
thoms broad, yet never apply'd them, in any Place 
he has ſince fortify d. Theſe Fauſs-brays being 
low, produce a grazing fire, which adds to the 


ſtrength of the Place; but fince Vauban's Invention 


of Ricochet-firing, theſe low works are of little 
uſe, there being nothing eafier than to enfilade 
them from one end to the other; and as they are 
very narrow within, the ſhells and ſtones make a 


terrible havock amongſt the troops placed there; and 


if the upper rampart has a revetement, and that be- 
5 | ing 
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ing fired upon, the rubbiſh which falls from thence 
will hardly permit the Beſieged to keep their poſts, 
much leſs to defend them. | 

The Beſieged being driven out of the Fauſs-bray 


by the ſhells, ſtones, and Ricochets, the paſſage 


over the ditch is made, as alſo the Breach in both 
parapets, the Rubbiſh of which will ſerve to fill 


to the other, at the ſide next the Place; and 
likewiſe a lodgment may be made there to prevent 
the Beſieged from coming that way, and to ſupport 
the lodgment which is made afterwards in the upper 
Breach ; as to the 15 of the works, they are made 
and carried on as uſual. 


Explanation of PLATE XV. 


A, B, Baſtions of the front of the attac. 

C. Ravelin before that front. 

D. Fauſs-bray. 

b. Cavaliers of the Trenches. 

c. Stone- batteries. | 

d. Batteries to make breach into the ravelin C. 

e. Batteries againſt the defence of that work. 

f. Paſſage over the ditch of the ravelin, 

g. Lodgments in it. 
h. Batteries againſt the defence of the Baſtions A, B, 
and that of their Fauſs-bray. 

i. Batteries to make Breach into theſe Baſtions. 
k. Batteries againſt the curtain. 

.. Paſſages over the diches-before the Baſtions. 
m Lodgments in the baſtions and Fauſs-brays. 


n. Paſſages made of faſcines to carry the guns over 


the Parallel to their Batteries. 


AT TAC of a Place fortified with TowER-BASTIOx«s. 
P., XVI. H E Trenches before ſuch Places ſo 


far as the taking the covert-way, 
F 4 differ 


7 the dry ditch or ſpace between the parapets; 
f not, an epaulement muſt be made from one Breach 


98 A TT AC 


differ in no reſpect from thoſe of other Places : The 
counter-guards being nothing but detached baſtions, 
they ſhould therefore be attacked in the ſame man- 
ner; but as they are ſeparated from the body of 
the place, they may be defended to the laſt extre- 
mity, without expoſing the Town to the hazard of 
being taken by ſtorm, and conſequently, muſt be 
attacked with infinite caution ; their defence muſt 
be thoroughly ruined, ſhells and ſtones thrown into 
them without intermiſſion, and their faces and flanks 
enfiladed by the ricochet- Batteries. 

Ihe Breach being made, and the lodgment in it 
finiſhed, a Battery is made at the ſaliant- angle, to 
batter the Tower-baſtion, and in the interim ſaps 
are carried on along the parapets of the faces and 
flanks; from theſe lodgments near the flanks, the 
Beſieged are driven out of the tenailles, if they have 
not abandoned them before, and from the extremities 
of che flanks ſaps are carried on, on both ſides along 
the gorge, ſo as to meet before the point of the 
Tower. Theſe ſaps are joined afterwards to thoſe 
near the faces, by direct ſaps, ſo as to be able to 
ſupport one another, as in the counter-guard A; or 
the ſaps near the faces may be joined by a kind of a 
round Parallel approaching the ditch before the point 
of the Tower-baſtion, without making any ſap along 
the gorge, as in the counter- guard B. 

The lodgment in the counter- guards being expoſed 
to the fire of the Tower-baſtions, and the ramparts 
adjoining to them, it will coſt the Befiegers much 
time and numbers of Men, before they can erect 
Batteries to extinguiſh that fire, which however, they 
may accompliſh in time. 

To come at the flanks of the Tower-baſtions, the 
extremities of the flanks of the counter-guards which 
cover them, mult be ruined by Batteries placed on 
the covert-way, which will not be eaſily accompliſh'd, 
as being about 24 feet in length, and the whole 
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thickneſs of the parapet; after this the faces of the 
Towers muſt be battered to make Breach, at the 
time the paſſige over the ditch 1s making. 
When the paſſage is finiſhed, and the Breach ſuf- 
ficiently wide, the Beſiegers muſt endeavour to lodge 
at the upper part of it; but as the Towers are caſe- 
matted underneath, and theſe caſemats divided into 
ſeveral apartments, the Beſieged will be able to de- 
fend the Towers a great while; and till the caſemats 
are either ſtopped up or deſtroyed, it will hardly be 
poſſible for the Beſiegers to lodge in the Breach. 
Wherefore it will be neceſſary to make Batteries op- 
polite to the faces, quite cloſe to the ditch fide, to 
batter the caſemats; which being once deſtroyed, or 
ſtopped up, and the lodgments in the Breaches fi- 
niſhed, the Beſieged will hardly venture to hold out 
any longer: | 
Though the Tower-baſtions may conſiderably 
lengthen the Siege when they are defended as 
they ſhould, yet Landau was taken four times in the 
late wars, without attacking the Tower-baſtions, 
the Place ſurrendering before-hand ; but whether 
this was owing to the imperfection of the works, want 
of means to defend them, or the unſkilfulneſs and 
timidity of the commanders, is undetermined. 
This method of attacking a Place fortified with 
Tower-baſtions, is that which its inventor imagined 
would be purſued ; but if inſtead of attzcking the 
Tower- baſtions, the adjacent ramparts were attacked, 
It would, in my opinion, make the work much eaſier; 
for the flanks and faces of the Towers being well bat- 
tered, to render the guns in the caſemats uſeleſs, a 
Breach might be made in the rampart, with leſs ha- 
zard; all "the great defence which Vauban pro- 
poſed with theſe under- ground works can be no 

obſtacle. 
Ir is well known, that in a ſhort time theſe caſe- 
mats are ſo filled with ſmoak, that there is no taying 
in 
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in them, tho' there are chimneys, and as theſe Towers 
are made of ſolid maſonry, they are rejected at preſent 
by the beſt Engineers, as not anſwering the expence 
of building. 


ATTAC of Places fortified withRAMPAR TS with- 
out BASTIONS, according to the ancients, and cover- 
ed with OU T-WORKS, in the modern manner. 


(7 HEN ſuch Places are fortified with counter- 


guards and ravelins, as cuſtomary, they differ 
not much from a Place fortified with Tower-baſtions ; 
they generally have large wet ditches, filled with run- 
ning water, as at Douay, Tournay, Barcelona, &c. 
The out- works of theſe Places are attacked as uſual ; 
but as the wideneſs of the ditch renders their com- 
munication with the body of the Place inconvenient, 
and eaſily to be cut off, they cannot make all the re- 
ſiſtance which they otherwiſe might, if their retreat 
was more ſecure; for this reaſon the Beſiegers erect 
Batteries in ſuch places as have a view of the com- 
munications, which ſoon obliges the Beſieged either 
early to quit their out-works entirely, or leave but few 


to defend them, who are generally made priſoners 
of War. 


If the ditch before the body of the Place is full of 


running water, the paſling it requires * great time 


and trouble, on account of its ſize; two or three 


paſſages muſt be made, and ſo many Breaches, which 
the Beſieged may defend for ſome time, eſpecially 
when the garriſon is ſtrong ; but the ſuperiority of 


the Beſiegers both in men and Artillery, will gain ad- 


vantage over the Beſieged, let them be ever ſo obſti- 
nate, and they mult at laſt ſubmit, 


The Allies attacked Douay in the late Wars, near the gate 
of Mitre Dame, and tho' there were but few out-works, yet the 
Town made a vigorous ſix weeks Defence. This Place has ſince 

been well fortified by the French, . 
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Pate XVII. Explained. 


A, B. Towers of the old rampart. 
D, E, F. out-works which cover thoſe towers, 
a. Half Parallels, or places of Arms. 
h. Cavaliers of the Trenches. 
c. Stone Batteries. 
d. Batteries to make Breach in the pieces D, E, F. 
e. Batteries againſt the defences of theſe pieces. 
f. Paſſages over the ditches before them. 
. Lodgments in them. 
f. Batteries to make Breach in the Towers A, B, C. 
i. Batteries againſt the curtains. 
k. Paſſages over the ditch before the Towers A, B, C. 
1. Lodgments in theſe Towers. 
m. Paſſages of faſcines in the third Parallel to carry 
the guns over to their Batteries, 


ATTAC of a Place fortified with CAVALIERS 


HE Cavaliers are generally placed within the 
baſtions, and made of the ſame form, leaving 
about 5 fathoms room between the parapets, ſerving 
as a rampart to the baſtion, and their hei aht exceeds 
that of the baſtion by about {1x or ſeven feet; ſome 
times they are placed elſewhere, as in the gorges, or 

behind the curtain ; but this ſeldom happens. 
Cavaliers are only made when the Town is com- 
manded by ſome hill or riſing ground within cannon- 
ſhot, as at Aeth and St. Omer, they oblige the Be- 
fiegers to open the trenches far off, and when the 
Approaches are advanced near the glacis, the Cava- 
hers plunge into them, which, on that account, muſt 
be made deeper than uſual; Batteries are made to 
enfilade them, 1f poſſible, otherwiſe a great number 
of ſhells are thrown into them, endeavouring to diſ- 
mount their guns; but as the throwing ſhells is un- 
certain, and the Batteries of cannon can do them no 
grrat damage when they are near, and not able bh 
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for which reaſon I ſhall make ſome general obſervati- 
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reach them when far off, it ſeldom happens that all 
the guns can be diſmounted, as it happened at &. 


Omer in Queen Ann's War, where two guns placed 


in a Cavalier could never be diſmounted by the Allies, 
during the Siege; for which reaſon the Batteries of 
mortars muſt continually play upon them, to leſſen, 
at leaſt, their fire, if the guns cannot be diſmounted, 

When the miners get under the baſtion, they muſt 
carry their galleries under the Cavaliers alſo, to 
make Breach in both at the ſame time; bur if the 
Cavaliers are placed near the gorge of the baſtion, as 
done by ſome Engineers, the baſtion muſt be taken, 
and lodgments made in it, before the Cavalier can be 
attacked. If there is a ditch before the Cavalier, 
with a row of palliſades in the middle, they muſt be 
deſtroyed with guns placed in the baſtion, or elſe the 


miners muſt get under to blow them up. As the 


inſide of the baition may poſſibly be full of mines, 
the Beſiegers muſt act with precaution, ſo as not to 
be blown up at every ſtep they advance: it will there- 
fore be proper to carry galleries under the works a- 
bove-ground, to ſecure themſelves, eſpecially when 
there is any fuſpicion of Counter-mines, which may 
be gueſs'd at by the proceedings of the Beſieged, the 
capacity and reſolution of the Governor, and ſtrength 
of the Garriſon. 

If all the Places were ſituated on even ground, the 


general rules already given would afford ſufficient 


directions for carrying their Attacs; but as moſt of 
them are ſurrounded either by rivers, brooks, or 
marſhes, or ſituated on hills or riſing grounds, ſo as 
to be only acceſſible in ſome parts, the direction of 
the Trenches varies accordingly ; and chiefly depends 
on the ikill and experience of the Engineers, who 
ſhould take fuch meaſures as are moſt ſuitable to 


their ſituations. The different circumſtances which 


they are attended with, cannot here be particularized ; 
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ons, to give at leaſt an idea of what ſhould chiefly 
be attended to in the Attacs of places variouſly ſi- 
tuated. 


Arrac of a Place ſituated on uneven ground. 


F the Place be ſurrounded with a morals or low 
ground, fo as only to be approached by ſome 
cauſeway, the firſt thing to be done 1s, to try if the 
marſhes may not be drained, and the water turned 
into ſome other channel, which may ſometimes hap- 
pen; but if that is impracticable, the Trenches mult be 
carried along the cauſeway, widening them as much as 
poſſible, and making Batteries in the moſt convement 
places, ſuch as are to be found, or may be made for 
that purpoſe; and as the ground will ſcarcely allow 
of making Parallels, or places of Arms, half Pa- 
rallels muſt be made at proper diſtances, to protect 
the workmen, as well as the nature of the ground 
will admit. 

If the cauſeways happen to be ſo little above the 
level of the water, as not to furniſh a ſufficient quan- 
tity of earth for making the Approaches, they muſt 
be made with gabions, faſcines and ſand-bags; and 
ſometimes the trenches are made wider than uſual, to 
furniſh a ſufficient quantity of earth for raiſing their 
parapets. It muſt be particularly oblerved, whether 
the cauſeways are enfiladed wholly, or in part only, 
by the works of the Place; if they are every where 
enfiladed, and there 1s no opportunity of turning the 
Approaches, lo as to avoid the greateſt part of the 
inconveniency, the Attac in ſuch caſes will almoſt be 
impoſſible; and if there are no places to be found 
for erecting Batteries, to annoy and enfilade the works 
of the place, the condition of the Beſiegers will be 
worſe. 

If, with all theſe obſtacles, the Siege of ſuch a 


place be reſolved upon, then the foundations where 


they are bad, muſt be mended with faſcines or hurdles, 
covered 
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covered with earth brought from ſome other place, 
and the parapets made with gabions and ſand- bags, 
and the work carried on in a direct double ſap fre- 
quently traverſed. The reader will imagine that a 
work of this nature is not to be carried on a great 
way; we ſuppoſe that there is not above 30 or 60 
fathoms at moſt that requires it. 

In a ſituation like this, an Engineer may diſplay 
his ability, ſince there ſcarcely can be a more difficult 
one; yet ſnould his endeavours prove fruitleſs, the 
only way is to reduce ſuch Places by famine, as being 
eaſily blocked up by a {mall number of troops, they 
can ſeldom hold out long, on account of their un- 
healthy ſituation, and oft' ſcarcity of proviſion. 


But if the cauſeways are fix or ſeven fathoms broad, 


and five or fix feet above the level of the water, and 
if any places are beſides to be found, or may be made 
with little trouble, for erecting Batteries, ſo as to 


enfilade the works of the Place; ſuch an Attac may 


be made, tho* not ſo conveniently as if it were fi- 
tuated in an even country. 

Amongſt the difficulties in attacking a Place fo 
ſituated, ' there is this advantage, that as the countr 
muſt be unwholeſome, the garrriſon is generally ſickly, 
and not in a condition to undergo the fatigues of a 
long Siege; few places are ſo entirely ſurrounded 
with marſhes, but that ſome parts about them may 
be proper for making Approaches; it is indeed cer- 


tain, that thoſe parts, which are eaſieſt of acceſs, are 


always better fortified than the reſt, yet it is beſt to 
make the Attacs on that ſide; for the advantages of 
the ground, will be more than equivalent to the ad- 
ditional ſtrength of the fortification. But it will not 
be improper to try all means if the marſhes are to be 
paſſed over. If on the one ſide the difficulty of paſ- 
ſing be compared with the ſurplus of the ſtrength of 
the works on the other, one may form a judgment, 
which of the two Attacs will be eaſieſt. wk 
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When the French beſieged Philipſoourg in 1734, had 


they known that the marſhes extended only about 


50 yards, as they found when the town had ſurren- 
dered, they might have been ſooner maſters of the 
Place, and have ſaved great expence and many lives; 


which evidently ſnews the importance of thoroughl 


examining the environs, before the Attac is reſolved 
upon; for things trivial in appearance may greatly 
advance or retard a Siege. 

At the faid Siege of Douay, General Armſtrong 
finding that a cauſeway kept up the inundation which 


the French had made on the ſide near the Attac, 


propoſed to the Duke of Marlborough to drain off 
the water, by means of a trench a-croſs this cauſe- 
way; which being done, he ſucceeded to his utmoſt 
wiſhes. | 
Explanaiion of PLATE XVIII. 
A, B, C, D. Towers, which flank and form the 
front attacked. 
E, F, G, The out-works which cover theſe Towers, 
H. A ſecond ditch at the foot of the glacis. 
I. Cauſeways, by which the Place can only be ap- 
proached. 
K. Trenches made on theſe cauſeways. 


5 Ricochet Batteries, to enfilade the faces 5 
x \ and covert- way of the work, 8 


O. Mortar Batteries. 

P. Trenches round the ſecond ditch. 
Paſſages over the ſecond ditch. 

R. Cavaliers of the Trenches, which enfilade the 
covert - way. 

S. Stone Batteries. 

T. Trenches upon the ridge of the glacis. 


U. Batteries to make Breaches in the works E, F, G. 


X. Batteries againſt the defences of 

Y. Paſſages over the ditch before Þ theſe works. 
£, Lodgments in 

| a. Bat- 
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a. ß to make Breach in the Towers A, B, C. 

b. Batteries Tagan the curtains. 

c. Paſſages over the ditches before theſe Towers. 
d. Lodgments. | in the ſaid Towers. 

N. B. As the ground is ſuch that no fallies can be 
made, the half Parallels, or Placty of Arms are o- 
mitted. 4 52755 
Arrac of a Place ſituated near a great river. 

L.ACES near rivets are not ſo difficult of ac- 


ceſs as thoſe ſurrounded by marſhes ; their Ap- 


Proaches are made as uſual, on the ſide moſt conve- 
nient ; which generally is that next the river, if it is 
large, and does not run through the Town ; on the 
contrary, when it does, the Attac is then made on 
the fartheſt fide from the river, as already mentioned. 

If the Attac is made on the river fide, Batteries 
are raiſed on the oppoſite ſhore, to ruin the defences 


of the works which are ſeen from thence; as alſo to 


enfilade, and even to make ſometimes a Breach from 
that fide. Vauban, at the Siege of old Briſac in 
1703, made a Battery in an Ifland formed by the 
Rhine to batter the works attacked, and to make 
Breach, by which the Siege was accelerated ; at the 
Siege of Hort Keil, in 1733, Batteries were erected 
in an Ifland, which made Breach in the horn- work 
attacked, as alſo in the baſtion behind the horn- work; 
che ſame Batteries enfi laded beſides the covert-way, 
before that baſtion that defended the branch of the 
horn-work next the Rhine. 
At the ſaid Siege of Philipſbourg, the French took 
| F ort St. Michael on the other fide the Rhine, and e- 
rected Batteries there, which enfiladed the defences 
of the front attacked, and ſo prevented the fire of 
the Beſieged from much diſturbing their Trenches. 
When there is a bridge over the river, it is gene- 
rally covered by ſome Fort, as at Hunning hen, Phi- 
pſoeurg, &c. in that caſe Batteries are placed near 
the 
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the river, ſo as to deſtroy that bridge before the 
Fort is attacked; which being effected, the Fort will 
ſoon be obliged to ſurrender, or the garriſon be made 
priſoners of war. 

It is important to obſerve, at what time the river 
overflows, and the extent of its inundation, to ſecure 
the Trenches from being overflowed, as alſo to place 
the Batteries and the park of Artillery ſo as not to be 
incommoded thereby. It often happens that rivers 
become fordable along the ſhore in dry weather, or 
when the waters are low, of which ſuch uſe may be 
made, by an able Engineer, as to ſhorten the Siege 
conſiderably. 

The Rhine has the peculiar quality, of overflow- 
ing in the hotteſt ſeaſon of the year, by the melting 
of the ſnows on the mountains in Switzerland. 

As there are few Places but have rivers running 
by or through them, convenient for traffick, it is 
the buſineſs of a chief director to draw all advantages 
from ſuch a ſituation, to carry on his Attacs; ſome- 
times when it is but middling, the Attacs are made 
on both ſides, for the conveniency of bringing the 
Artillery, ſtores and ammunition by water near the 
place where they are wanted, as Prince Eugene did 
at the Siege of Liſle in 1708; tho' he knew very 
ell that the front which he attacked was not the 
veakeſt. Many other advantages may accrue from 
ſuch ſituations, which are impoſſible either to be 
foreſeen or deſcribed; and only obſerved by an able 
Engineer, who 1s upon the ſpot. 


Explanation of PLATE XIX. 
Cavaliers of the Trenches. 
Stone Batteries. 


-. Batteries to make breach 1 in the ravelin before the 
norn-work. 

Batteries againſt the defences of the ravelin. 

. Paſſages over the ditch before that ravelin. 


G F. e 


VF 

FE. Lodg ments in it. 

G. Batteries againſt the flanks of the horn-work. 

H. Batteries to make breach in the faces of the 
horn-work. 

I. Batteries againſt its curtain. 

K. Paſſages over the ditch before the half baſtions. 

L. Lodgments i in theſe half baſtions. 

M. Batteries to make breach in the ravelin 5. 

N. Batteries againſt the defences of this ravelin. 

O. Paſſages over the ditch before the ravelin. 

P. Lodgments.i in it. 

Q. Batteries againſt the curtain of the body of the 
Place. 

R. Batteries againſt the defences of the baſtions 6 

and 

8. Batteries to make breach in theſe W 

T. Paſſages over the dry ditches. 

U. Lodgments in the ſaid baſtions. 

X. Roads to carry the guns and. mortars to their 
Batteries. 

1. Paſſages of faſcines in the third Parallel to carry 
the guns and mortars to their Batteries. 

Z. Batteries on both ſides of the river. 


ATTAC of a Place ftuated on a Hul 


Place ſituated on a hill, having only a narrow 
A ſpot of ground before it to make the Approaches, 
without any convenient place for erecting Batteries 
to enfilade the works; the Attac is very troubleſome: 
it muſt be obſerved, if there is not ſome hill or riſing- 
round near enough to make Batteries, ſo as to plunge 
or enfilade ſome part of the Fortification, or any 
from whence ſome works may be ſeen tho” obliquely : 
if no ſuch places are to be found, the works muſt 
be battered in front, and mortar Batteries muſt alfo 
be made to ply them well with ſhells, to diſturb the 
Beſieged. 
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As to the diſpoſition of the Parallels and Ap- 
proaches, they muſt be made and directed as the na- 
ture of the ground will admit, to anſwer the deſired 
effect. | 

It may be obſerved, that very high Places, when 
they can only be battered from low grounds, are 
partly out of reach of the Ricochet-Batteries; be- 
| cauſe when a gun lies with its breech upon the bed, 
without any coins underneath, it ſeldom riſes its direc=- 
ction, above twelve degrees; which range will hard- 
ly reach any work above fifteen fathoms high. 

When Approaches are to be carried from a low 
ground to a Place ſituated on a high-hill; all expe- 
dition muſt be uſed to get near the works of the 
Place ſo ſoon as can be; and the Trenches muſt be 
made very deep and narrow. Such a ſituation gives 
the Beſieged not only an opportunity of plunging 
into the Trenches, but alſo of ſallying with great 
advantage, which renders the ſupporting the trenches 
very difficult and dangerous. 

Places ſituated on hills have generally only rain- 
Vater within their walls, therefore it mult be ſcarce in 
dry weather; for which every precaution ſhould be 
taken to ſecure all the ſprings and brooks which are 
near the Place; by which the garriſon will be ſo 
ſtraitened as to be unable to hold out long. 

When a Town fituated on an eminence is ſurround- 
ed with rocks, having little or no ſoil to cover them, 
the Attac becomes very troubleſome, and next to 
impracticable ; ſuch is Luxembourg, where the only 
fide that can be attacked is all rock, covered with no 
more carth than a foot or eighteen inches: there is 
no remedy in that caſe, but to ſupply the want of 
earth by wool-packs, gabions, faſcines, and ſand-bags. 

It frequently happens that theſe Places are cut into 
the rock, ſo that the beſt part of their revetements 
are of folid ſtone; then the fixing the miners, or 
making Breach with guns, becomes very tedious and 

(3 2 trouble... 


i A1 
troubleſome, and more ſo in proportion as the ſtone 
is harder. | 
The rock muſt be well examined to know whe- 
ther there are no veins that are ſofter than the reſt, 
which 1s often the caſe; and when there are any ſuch 
veins to be found, the work will go on much taſter : 
on the contrary, if the rock is every where equally 
hard, no remedy remains but time and patience. 
Goulon propoſes making the deſcent into the ditch, 
by a hole made near the counterſcarp ſo deep as poſ- 
ſible ; he ſuppoſes a ditch of 30 feet deep, and the 
hole about 6 or 7, which he ſays may be done in 7 


or 8 days; at the bottom of this hole two Mines muſt 


be made, one at each fide ; before they are ſprung, a 
great quantity of taſcines, ſtones, earth, Sc. thrown 
into the ditch jutt oppoſite to them, which, with the 
rubbiſh of the Mines, will make an eaſy deſcent. 

To make Breach, he would have 7 or 8 pieces of 
cannon to batter the wall where the rock ends and 
the maſonry begins, and from thence upwards, that 
the rubbiſh and earth together may make a ſlope of 
an eaſy aſcent : if the Breach ſhould not be ſufficiently 
wide, the miners may enlarge 1t by working into 
the rubbiſh, and placing ſome Mines there, which, 
when ſprung, will make the Breach the neceilary 
width. 


Ar TAC of a Place near the Sea. 


HE Attac of ſuch Places is not likely to ſuc- 

ceed unleſs the Beſiegers are maſters at Sea, ſo 
as to block up the harbour, and prevent the Be- 
ſieged from receiving relief that way. When Oftend 
was formerly beſieged by the Spaniards, it held out 
three years, the Dutch ſupplying it continually with 
neceſſaries of all kinds by ſea, becauſe the Spaniards 
had no fhipping to block up the harbour, whereby 
it was enabled to make that long defence ; whereas 


the defence the ſame Town made in 1745, was the 
5 leaſt 
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leaſt ever known, as it held out but 12 days from the 
day of inveſtiture to the end of the Siege. The Be- 
ſiegers found means to raiſe Batteries which com- 
manded the entrance of the harbour; ſo that no ſhips 
or boats could go in or out without imminent dan- 
ger. The bad condition of the ſluices, neglect of 
the fortification, and a general want of every thing ne- 
ceſſary in the defence, occalion'd this ſhortnels. 

It is not always ſufficient for the Beſiegers to be 
maſters at Sea, and to block up the harbour, unleſs 
farther precautions are taken; for the Beſieged may 
watch and take the opportunity of a dark or foggy 
night, to paſs by the fleet unnoticed, with ſmall boats, 
and ſupply the Town with neceſſaries; therefore a 
boom, or ſeveral chains ſhould be faſten'd croſs the 
entrance of the harbour; and for farther ſecurity, 
ſmall boats with lighted torches ſhould row up and 
down along the ſhore all night ; which would render 
it impoſſible for any thing to paſs by, to leave the 
Beſieged the leaſt hope of ſuccour that way. Some- 
times a ſtockade is made croſs the harbour, which 
effectually ſecures the entrance; as the famous car- 
dinal Richelieu did at Rochelle. The Harbour being 
well ſecured, the Trenches are carried on as before 
directed; their figure and ſituation muſt be made as. 
the nature of the ground will permit; in the mean 
time the ſhips firing both with their guns and mortars, 
will contribute to a ſpeedy ſurrender. The Attac of 
ſuch a Place is generally made near the ſra fide, 
where there are frequently hillsof ſand blown. by. the 
winds, under cover of which the Beſiegers may. near- 
ly approach the Place, and make Batteries behind 
them, to annoy the works; this was the caſe at Oftend' 
in the laſt Atrac, the Town being ſurrounded. with 
water every where, except at the north. {ide near the 
ſea, where there are ſand-hills reaching almoſt to the 
out-works, behind which the French erected Batteries 
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ſo near the Place, that the Beſieged were ſo ſoon ob- 
liged to ſurrender, 


To prevent Suecours being thrown into a Town. 


Have hitherto ſuppoſed the General to have taken 
every precaution to prevent the enemies throwing 
any ſuccour into the Place, and to be in a condition 
to withſtand any attempt that may be made to re- 
lieve it; but not having entered into particulars, it 


may be proper to expatiate a little on this uſeful part 


of the attacs, upon which the ſucceſs of a Siege great- 
ly depends. 

It has happened, that the enemy who had been 
thought in too weak a condition to relieve the Place, 
were afterwards found able either to raiſe the Siege, or 
to throw in ſuch ſuccours, as to make it a hard taſk 
to take it: the enemy may be ſtrenthened either by 
drawing out molt of the troops from the neighbour- 
ing garriſons, which are leaſt expoled, or by a ſtrong 
reinforcement received from ſome other part. In 
ſuch caſes, 

There are two ways of preventing ſuccours being 
thrown into a Town beſieged, the one by remaining 
in the line, to hinder the enemy from breaking thro? ; 
and the other, by drawing out as many troops as can 
be ſpared, without leaving the Trenches and Line 
unprovided againſt any ally the Beſieged may make, 
to engage the enemy upon an advantageous ſpot of 
ground. 

Both theſe ways have been practiſed, each have 
ſometimes ſucceeded, and at others miſcarried ; fo 
that it is hard to judge which of them is to be preferred. 


The inconveniency ariſing from keeping within the 


Line is, the uncertainty on which ſide the enemy in- 
tends to make the Attac; whence ariſes a neceſſity 
of guarding equally all the poſts, which when the 
Line is extenſive, or the Army of the Beſiegers nat 


very ſtrong, gives the enemy an | opportunity of at- 


tacking 


of For TiFitD PIA CES. 103 


tacking any part with ſuperiority and advantage'; and 
when once they have broke in, the Beſiegers placed 
there, inſtead of charging them, yer in diſorder, uſu- 
ally give all over for loſt, and taking to their heels, 


1 ſer an example for the reſt to follow; whereby the 
y enemy ſucceed to their utmoſt wiſhes, without any 
1 | farther trouble or danger. This has been the caſe of 
- molt Lines that have been attacked and forced. 
t The inconveniences ariſing from going out of the 
t Lines, to engage the enemy at a diſtance, are, that 
- the army mult be divided, ſo that one part may guard 
the Trenches, whilſt the other meets and oppoſes the 
1 enemy; which weakens it ſo conſiderably, that if 
: they are pretty ſtrong, they may be in a condition to 
r beat the Beſiegers; or if they do not think proper to 
A engage, may draw them one way whilit a ſuccour 
| aſſes another. | 
8 If the Beſiegers are determined to ſtay within the 
8 Line, the General ſhould take care that it be every 
n where in a good condition; the bridges of commu- 
nication every where in good order, and of a ſufficient 
g number; that the troops may be in a condition to 
> {uccour each other, upon occaſion, without any im- 
; pediment; out- works ſhould be made in thofe avenues 
n which are moſt expoſed and likelieſt to be attacked; 
e dat the Line be every where equally guarded, thoſe 
„ parts excepted only which are inacceſſible, as ſome 
f MW generally are; to keep a ſtrict watch upon thoſe parts 
where there are any hollow ways or riſing grounds, 
e under cover of which the enemy may approach un- 
o perceived; to place redouts even at ſome diſtance be- 
J. yond the Line, if the ſituation ſhould be favourable 
e | tothe enemy; parties and ſpies to range continually 
- KF about, to give timely notice of their approach; for if 
y the Line is well made, and their deſign diſcovered 
e nin time, any attempt upon it may certainly be p e- 
It vented. | 
t- In a country where wood is to be had, fires may be 
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made in the night without the Line, about 100 yards 
diſtance, oppoſite to every ſaliant angle of all the re- 
dans, whereby the enemy's approach will be diſcovered, 
and his deſign fruſtrated. 

But if, with all the precautions taken on the part 
of the Beſiegers, the enemy ſhould reſolve to attempt 
the relief of the Town, by attacking the Lines, a 
ſignal muſt be made to ſignify their approach, and 
on which ſide; whereupon the troops next at hand 
immediately march to the aſſiſtance of thoſe attacked, 
to keep the enemy in play till others can come up, 
which are at a greater diſtance ; then vigorouſly charg- 
ing the enemy upon their firit entering the Line, 
while they are yet in diſorder, and, if poſſible, to 
drive them out again. It will be neceſſary to keep 
guards, at the ſame time, all round the Line, at 
proper diſtances, leſt they ſhould make an attac on 
one ſide, whillt they attempt to throw in ſuceours on 
another. Noe | 

I am perſuaded that if the Beſiegers knew their ad- 
vantage, and did not give all over for loſt, ſo ſoon 
as the enemy are broke in, and would charge them 
briſkly before they have time to put themſelves in 
order, few or no Lines would be forced, ſuppoſing all 
the precautions before-mentioned were oblerved. 

But if the Line ſhould be too extenſive for the num- 
ber of the Beliegers to defend, or the enemy ſhould 
appear and be ready to attac them, before the Line 
and bridges of communication are fimſhed, it would 
then be moſt convenient to march out and attac the 
enemy before they advance too near, and before either 
thoſe in the Town have any notice of their arrival, or 
they themſelves find means of throwing ſome relief 
into the Town. | 

So ſoon as intelligence has been received of the ene- 
mies approach, a convenient {pot of ground muſt be 
choſen for the field of battle, if poſſible either near 
ſome defiles, through which they muſt neceſſarily paſs, 

or 


— . 


r uw LD TE v9 


4 


1 


of FORTITIEDPLACES. 105 


or ſome place where Batteries may be erected on a hill 
or riſing ground, or elſe near ſome village, where the 
troops being poſted, may flank the enemies in their 
Attacs. The knowledge and ſkill of the General is 
here to be diſplayed, to procure all the advantages 
which the nature of the ground can afford; and the 
diſpoſition of his Army ſhould be ſuch, as not to be 
either ſurprized or flanked by the enemy, but, on the 
contrary, to afford mutual ſuccours to one another, 
whenever it is neceſſary. | wo | 
REMARKS. 


1 HERE are various opinions concerning the 


Defence of Lines, but the greater number is on 
the ide of thoſe, who think it is more advantageous 
for the Beſiegers to meet their enemies, and fight 
them before they come too near, for ſuch and other 
reaſons as already mentioned; but to ſet the one and 
the other manner in as clear a light as can be, we 
ſhall here give ſome examples, both of Lines which 
have been forced, and others which were not. 

When Prince Eugene beſieged Belgrade, the Turks 
came with an Army of 200,000 men, and beſieged 
him in his camp, making Approaches in the ſame 
manner as if before a Town; yet though his army 
was only 40,000, and the Turkiſh garriſon nearly e- 
qual to his whole army, he marched out of the Line 
tavoured by a great fogg, about three in the morn- 
ing, attacked the advanced guards of the Turks, 
drove them back upon the corps that ſhould have 
ſuſtained them, and theſe falling back upon the others, 
put their whole Army into confuſion, which afforded 
Prince Eugene an opportunity to rout them; a great 
number were flain, with their general; this was 
done with ſuch expedition and ſecrecy, that he was 
returned to his camp before the garriſon knew any 
thing of the affair, which ſurrendered the day fol- 


lowine, 
F When 
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When the Turks beſieged Vienna in 1683, and the 
chriſtians appeared under the King of Poland and 
the Duke of Lorrain, to relieve it, the Turks, truſt- 
ing to the ſuperiority of their Army, kept within 
their Line, but were defeated, loſt all their Artillery, 
baggage, and the greateſt part of their Army. 

The Lanes the Spaniards made at Arras were the 
| ſtrongeſt ever known, yet they were forced, by Meſſ. 
Turene and Laferte, with very little loſs on the fide 
of the Aſſailants, who had made three different real 
Attacs, beſides ſome falſe ones. 

At the Siege of Turin in 1706, Prince Eugene for- 
ced the French Lines with 72, 00 Men in them, 
himſelf having 24,000 only; he attacked them in a 
poſt where the Lines were neglected, and the com- 
munication of that quarter with the others very bad. 

It appears from experience, that it is ſeldom in the 

ower of the Beſiegers to prevent the Town from be- 
ing relieved, without an Army of obſervation ; in 
the few inſtances following, where the Lines have 
not been forced, it was chiefly owing to the great 
ſuperiority of the defenders; as at Philipſbourg in 
1734, the French had a numerous Army, the Line 
of a {mall extent, and extremely well made; whereas 
Prince Eugene had no more than 30, ooo; ſo that it 
would have been a great imprudence to have attempt- 
ed any ſuch thing. 

But when the Beſiegers have an Army of Obſerva- 
tion, it is hardly poſſible to force them, and relieve 
the Town; all that the Beſieged can then do; is to 
attac a Town of the Beſiegers, whereby they will be 
either obliged to raiſe the Siege, or ſee a Town of 
theirs taken. . 

When Liſie was beſieged in 1708, Prince Eugene 
commanded the Attacs, and the Duke of Marlbo- 
rough the Army of Olſervation; whenever the French 
made any motion towards relieving the Town, the 
Army of - obſervation was immediately reinforced by 

as 
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2 as many troops as could conveniently be ſpared from 
1 the Trenches, which prevented the French from ven- 
8 turing to attac the Allies, and tho' they had a nume- 
" | rous Army, were obliged to remain quiet ſpectators 
of the Town's being taken. 
. F Raiſug @ S1EGE. 
e HATEVER precautions a diligent and 
1 ö {ſkilful General may have taken, before the 
Attac was made, to prevent any relief being thrown 
into a Town, it will happen, that the Enemy, by 
, BU fome unforeſeen means, may become ſo ſtrong, as 
1 not only to be in a condition to raiſe the Siege, which 
a | is oft-done with an inferior Army, but alſo to give 
: battle with a ſuperior force; then it is prudent in a 
e | General to raiſe the Siege, and retire betimes as pri- 
E | vately as he can, thus: 
1 | Firſt, to draw off the guns and mortars from their 
e | batteries; then the tools are put into the waggons at 
t | duſk, the Artillery ſets out firſt, then the baggage, 
1 | the guard remaining in the Trenches, firing in the 
e ſame manner as if the Attac continued; and when 
; they are advanced pretty far on their march, the 
. troops follow in a regular order, and the guard of the 
® | Trenches draws off by degrees, and follows after; 
| the fires in the camp are all the while left burning as 
4 uſual, to conceal their retreat from the garriſon, who 
2 _ otherwiſe might fall on their rear. 
) When there is no danger of a purſuit, the Artillery, 
"_ baggage and Army draw off by day, with colours 
f flying and drum beating, in the order mention'd , 
but ſhould -it happen that the enemy, by forced 
e marches, come unexpected, ſo as to leave no time 
. to carry off every thing; then what remains mult ei- 
7 ther be burned or deſtroyed, that it may be uſeleſs to 
: the enemy. 
Y 
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Attacs of For Ts, CasTLES or Hos ES. 


URING a war, it oft happens that places of 
ſmall importance, yet neceſſary to be taken on 
account of their guarding ſome paſſes, or ſerving to 
harraſs the foragers, fall on convoys, or exact con- 
tributions, &c. Such places not requiring the at- 
tention of a whole Army, ſome officers with detach- - 
ments are ſent to take them. | 
Theſe places, generally, are no otherwiſe fortified 
than by {ſingle walls without a rampart, ſometimes 
with a ditch about them, and a ravelin or redoubt 
paliſſaded, to cover the gate or entrance. A detach- 
ment on ſuch undertakings, ſhould be provided with 
ſome ſmall field-pieces, and a few ſmall mortars, 
and ſet out ſo as to arrive before the place about 
duſk ; they immediately make ſome epaulement near 
the place to be attacked, to cover their troops, guns 
and mortars, and ſo ſoon as they can ſee, begin to 
fire very briſkly till a breach is made, or the enemy 
ſurrenders. | 
If guns and mortars cannot conveniently be tranſ- 
ported, on account of bad roads, or of the great ex- 
pedition which 1s oft required, -to ſurprize and leave 
no time to the Enemy to ſtrengthen the garriſon, or 
there is an expectation of doing the buſineſs without 
them, it will be of importance to be well acquainted 
with the place, and the nature of its environs; and 
ſo ſoon as the detachment is arrived, to make a 
falſe Attac on one fide, to draw the whole force and 
attention of the enemy that way, while a party ſcales 
the wall, or enters by other means on the other; and 
if they ſucceed, march directly towards the gate, 
break or cut it open, and then fall ſuddenly upon the 
garriſon, attacking them vigorouſly till they ſurren- 
der; but if they ſhould not ſucceed, a retreat 1s beat 
to retire as well as poſſible. 
Petards are of great uſe in theſe kind of 2 
| or 
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for breaking open the gates, forcing barricades or 
paliſſades; if they can by any means be fixed, they 
never fail being effectual. | 

Feuquier carried off many garriſons, both in Ger- 
many and Ttaly, by them, which could hardly otherwiſe 
have been done. | 

If a Caſtle ſtands upon a high hill, ſo that the 
guns can have no effect upon it, or the ſhells thrown 
into it, oblige the enemy to ſurrender, as is oft the 
caſe in Germany or Spain, where moſt Caſtles are 
built upon high places; then a large Mine muſt be 
made, if the Caſtle is of importance enough to be 
taken, which being loaded with a great quantity of 
powder, and before the Mine is fired, notice is gi- 
ven to the garriſon of their danger, which generally 
makes them ſurrender. | 

In king William's war the French made a Mine un- 
der the Caſtle of Alicant in Spain, and when it was 
loaded they ſummoned the garriſon, who were En- 
gliſb, to ſurrender ; but ſome of the officers, to ſhew 
their bravery, thinking themſelves ſecure, were ſwal- 
ſowed up. in the gap which the rock made, with their 
Punch-bow1l. 

If a ſmall Place is neither to be ſurprized or for- 
ced, by any of thoſe methods, ſome Infantry mult 
be placed in ſuch a manner as to fire continually at 
the enemy, wherever they appear, in the mean time 
the gate muſt be forced open, either with a Petard, 
or cut with hatchets ; but this mult be immediately. 
done, before the enemy have time to coniider of whar 
is doing at the gate, to ſecure the grenadiers in this 
dangerous undertaking. 

If the enemy ſhould have retrenched or barricaded 
themſelves in a Houle, Farm, or Church, which is 
not to be forced, without ſome kind of ſmall Artillery, 


it may be ſet on fire to make them ſurrender. Un- 


fair as ſuch proceedings may appear, war allows of 
| Every 


110 TAC 


every ſtratagem. The Hungarian huſſars have oft 
practiſed this metnod with ſuccels, 


Surprizing large Places. 

F Governors were continually upon their guard, 

and ſtrictly obſerved military diſcipline day and 
night, it would be difficult to ſurprize a Place ſo 
guarded; but it oft happens that a Governor lives in 
too great ſecurity, and neglect ot all diſcipline, eſpe- 
cially when the enemy are at ſome diſtance, and other 
Places between them; of which an active and ſkilful 
General knows how to take advantage, and to lull 
the Governor in his ſecurity, by giving out private- 
ly, that he intends to undertake ſomething quite con- 
trary, in the mean time he is preparing every thing 
neceſſary for his expedition; he ſhould be informed 
by ſpies, of the ſtrength of the Place and garriſon, 
what troops, whether Veterans or militia, all the 
centry-poſts, guard-houſes, and ſtrength of each guard, 
where the ſoldiers are quartered, in barracs or private 
houſes, the ſituation of the Governor's houſe, and of 
the ſtore-houſes, the place of parade where the 
troops aſſemble, if any poſts are guarded with leſs 
diligence than others, on account of their diſtance 
from the parts where they imagine the enemy may be 
expected; it is alſo neceſſary to be acquainted with 
the courage and capacity of the Governor, and of the 
principal officers, the nature of the environs, whether 
there are any woods, hollow roads, under cover of 
which the troops may approach unperceived. This 
being known, and the troops before the Place, while 
yet dark, it muſt be determined where and which 
way to enter the Town ; or ſometimes in foggy morn- 
ings, when the gates are opened, by lying hid in 
troops at hand, approach initantly and ſeize on the 
draw-bridge, to prevent its being drawn up, and keep 
the guards in play, if they cannot ſurpriſe them, till 
others may arrive; or get a cart loaded with fruit, 


which 
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ft which they ſtop, under ſome pretence, by the guard- i 
room, let them fall out to amuſe the guard, which 1 
they ſeize, being under diſguiſe of peaſants, or ſto {i 
upon the draw-bridge, and drop one of the wheels, 1 
, to prevent its been drawn up; or ſometimes this may 3 
4 be done by means of. ſome old aquedu& or under- bk 
0 ground paſſages that has been neglected; ſometimes 101 
n a number of officers and ſoldiers enter in diſguiſe, is 
C ſome one way and ſome another; when they are got 5 
r ſafe into the town, they harbour either in public houſes, by. 
1 or in thoſe of people bribed to receive them, and fo 11 
] ſoon as it is dark, and the garriſon lies ſecure in their | 
: beds, all aſſemble at a place agreed on, and from 4 
% thence march directly to the gates and other poſts, hy 
y and ſurprize the guard, ſending word, or making 5 
} ſignals to the troops without to approach and break 9 
6 open the gates; ſo ſoon as theſe are got in, they 9 
e march directly to the barracs, to prevent the garriſon 15 
L from taking to arms, and, at the ſame time, ſend a 8 
e party to ſecure the Governor; others to take all the 14 
f conſiderable poſts, ſuch as Store-houſes, powder- ma- 3 
e gazines, and eſpecially the ramparts, to prevent the 14 
8 garriſon from making uſe of their cannon. in 
> Should there be any ſtrong hold within the town, 1 
> as a Caſtle or Citadel, care muſt be taken that the 11 
1 garriſon do not throw themſelves in it, and in caſe i 
: of any reſiſtence from thence, the guns of the town 9 
- may be turned againſt it, to reduce it as ſoon as _ 
f poſſible. 5 
; Cremona being garriſoned by the French, was ſur- 1 
. prized by Prince Eugene, who took the Governor and 'H 
1 M. Villeroy priſoners; but a regiment of the garriſon ii 
being accidentally under arms, by ſome miſtake of 30 
time, made an alarm, and the officer of Prince Eu- 4 
, gene's party, who was to have given the ſignal to thoſe 1 
) without, was killed in the firſt Rencounter, the 4 
] troops without, not having the expected ſignal, and "i 
. hearing the firing and noiſe in the Town, marche | 4 
1 | off f 
71 
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off giving all over for loſt; which obliged Prince 
Eugene to retire, after he had been nine hours in 
poſſeſſion of the Place. | 
As nothing is more inſtructive than examples of 
facts, I ſhall give a few more. 

Feuquier commanding at Pignerol in 1691, ſur- 
prized Savillan with four companies of the King of 
Sardinia's gens darmes init, in this manner; in the 
evening of a froſty night, he ſet out with 800 horſe, ha- 


ving 300 foot behind them, and was ſo expeditious as 


to arrive two hours before day; he approached with his 
foot to a detached baſtion, which he knew had no 
revetement, entered the ditch, paſſed over the ice, 
to the entrance of the Place, where he enter'd, 


having the lock broke open by a ſpy ſent before; 


then drew up his foot, and ſurprized the guard, 


broke open the gate to let in the horſe ; which done, 


the garriſon was taken, without any reſiſtance, and 
carried to Pignerol : all executed in thirty hours, tho' 
theſe two Places were above fourteen leagues aſunder. 

The ſame Officer being quartered at Hailbron in 


1688, marched with goo horle and 800 foot to a 


little place called Kreilſbeim, in the county of Anſpach 
on the Neker, the garriſon conſiſted of two batallions, 
incloſed by a good wall, a ditch round it, and a Caſtle 


within; as it could hot be ſurprized, he perſuaded 


the Governor to come out under ſome ſpecious pre- 


_ tence, upon which Fequier commanded him to ſum- 


mon the garriſon to ſurrender priſoners of war, which 
they did. | 

This ſhews, how cautious a Governor ſhould be, 
and not quit his garriſon without being well eſcorted, 
or truſt an enemy without urgent neceſſity. 

The ſame gentleman. commanding at Phorizheim 
upon the Lenix in 1689, being much ſtraiten'd by 
two poſts of the Imperialiſts, the one above, and the 
other below him; for they placed guards upon hills 
ſo near, that they could diſcover whatever came out 

5 POE 


77 PLACES. 113 


of his garriſon : to get rid of ſuch troubleſome 
neighbours, at duſk he marched out with 600 foot, 


took a great circuit, and arrived before the gate of 


Neubourg, one of theſe poſts, which was leaſt guard- 
ed, about midnight; where paſſing over the bridge 
to the gate, told the centry, in German, that he came 
from a party, and deſired to let them in; whilſt they 
ſent for the key to open the gate, he amuſing the 
officer of the guard with ſtories, the Petard was 
fixed before it was perceived; they immediately fired 
at him and his men, and beat the alarm; but it was 
too late, for they got in, and were drawn up before 
the garriſon could be brought under arms, and fo 
were taken, conliſting of 500 foot, 150 dragoons, 
and about 300 horſe. | 


The next night he marched with 600 foot, and 


ſome horſe to Enizwahing, which was the other poſt, 
being only guarded by 150 foot, and 500 horſe, 
ſending his horſe over the River Lentz, to prevent 
thoſe of the garriſon from running away, and at- 
tacked both gates at once, knowing they were but 
ſlightly guarded, ſome cutting the palliſades placed 
in the farm of a redan to cover the gates, whilſt the 
reſt fired ſmartly at the guards; an opening being 
made, the gates were forced and the garriſon taken. 


Theſe two garriſons, conliſting of 1300 men were 


put to the ſword, as a ſacrifice to the manes of 30 


troopers which the Germans had cut to pieces in cool 


blood; a terrible revenge of a provoked and cruel 


enemy. 
The King of Sardinia having a company of gens 


d'armes in the Caſtle of Orbaſſan, a league from 


Turin, to cover his going to a pleaſure-houſe he had 
there; Feuquier, always upon the watch, finding the 
thought themſelves ſecure, and neglected their duty ; 
ſet out from Pignerol in the duſk with $00 horſe and 
500 foot; and when he came near the caſtle, de- 
tached his horſe towards Turin and Montcallier to 
H watch 
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watch the enemy who might come that way, and 
advanced with his foot to the gate, where he ordered 
a Petard to be fixed; the centry perceiving it, killed 
the Petardier and alarmed the garriſon ; however, he 
himſelf fixed the Petard, as having no one that un- 
derſtood the buſineſs ; by which the gate being broke, 
he took the garriſon in the midſt of the king's quar- 
ters, and carried them ſafe to Pignerol, without the 
leaſt purſuit, e 


Taking a Place by Eſcalade. 


AKING a Place by Eſcalade, is the ſame as 

that of ſurpriſing it by any other ſtratagem; 
the only difference is, in paſſing the ditch and mount- 
ng the rampart by ladders. The ſcaling ladders 
uſed upon theſe occaſions, are various; ſome of 
ropes, and ſome of wood, ſome are made of ſeveral 
joints, ſo as when put together to make a ladder 
of any length, which, in my opinion, are the beſt, 
for the height of the wall is ſeldom known till you 
come upon the ſpot ; therefore no proper length can 
be given to the ladders before-hand; there is another 
ſort uſed in England, much of the ſame make as the 
common ladders, only the ſteps turn about wooden 


pegs, ſo that the poles may be brought near each 


other, or to ſhut like a parallel ruler: this ladder is 
very convenient for carriage, but as they are of a 
certain length they are not ſo uſeful as thoſe with 
r | 

Being arrived before the place in the night, the 


firſt thing to be conſidered is, where and in what 


manner to paſs the ditch ; when it. is dry and deep, 
there needs no other conſideration than how to get 
into it; if it is muddy, boards, hurdles, or faſcines 
are to be thrown in; but if it is full of water, the 
paſſage is like to be troubleſome, but it often hap- 
pens that a Governor, becauſe the Town ſeems to 


be in no immediate danger of a ſurprize, grows careleſs 


It 
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in his duty, and negligent of diſcipline, and by that 
means may be eaſily ſurprized. 

When a river paſſes by or through a Town, a 
great number of boats muſt be provided in as private a 
manner as poſſible, and brought in the dark, ready 
to carry the troops over, in the middle of the night, 


N or early in the morning, about an hour before day. 


If there is a deep wet ditch, which has no com- 
munication with any river, ſmall boats made of Tin 
ſhould be provided, each to hold one man only; 
ſometimes baſkets covered with ſkins or oil-cloth, 
have been uſed on ſuch occaſions; theſe kind of 
boats being very light, are eaſily carried by the de- 
tachment ; and when the firſt have paſſed the ditch, 
they puſh the boats back for others to get over, till 
all are paſſed. oe 

Suppoſing then the troops prepared to paſs the 
ditch, by ſome means or other, a party muſt firſt be 
placed on the counterſcarp oppoſite to the landing 
place, ready to fire at the garriſon, in caſe they 
have taken the alarm, and come to oppoſe their 
mounting the rampart, If the ditch is dry, the lad- 
ders are fixed in ſome place fartheſt diſtant from any 
centry, and ſo ſoon as they get upon the rampart, 
they put themſelves in order, ready to receive the 
enemy, if they ſhould appear; then the command- 
ing officer, or ſome truſty man, who ſpeaks the lan- 
ouage of the garriſon, advances at ſome diſtance be- 
tore the reſt, towards the gate; if he meets with a 
centry, he goes up to him, under ſome pretence, as 
if he belonged to the garriſon, if the centry ſuffers 
himſelf to be thus ſurprized, claps a piſtol to his 
breaſt, to keep him quiet; but ſhould the centry, 
knowing his duty, offer to keep him at a diſtance, 
he muſt endeavour to kill him with all poſſible ſilence, 
and then advance ſuddenly with the detachment to- 
wards the gate, and either ſurprize or kill all who 
oppoſe them; immediately upon this chey break 

— open 


116 TE oo 
open the gate, to let in the reſt of the party, and 
then proceed as before, | 
If the ditch is wet, the rampart high, and has a 
revetement, 1t will be difficult to ſurprize the Town 
that way ; 1f there is no revetement, the troops may 
conceal themſelves along the outſide flope of the 
rampart, till all are over, and then proceed as be- 
ore, 


REMARKS. 
I N Queen Ann's war, Keiſerſlautern was ſurprized 
41 


the French as follows. A German deſerter 
told the French Commander, that if he would ſend 
a party with him, he would engage to ſurprize the 
Place; accordingly a detachment was ſent, which 
marched through the woods, till within half a league 
of the Place, where they ſtopped till it was dark, 
and provided themſelves with as many ſheep and 
horſe racks as they could get, to ſerve them for lad- 
ders. The ditch was dry, and the wall low; at duſk 
they approached the Town, got into the ditch, fixed 
their ladders; 400 grenadiers, provided with hatchets, 
mounted the rampart, with the German at their head; 
ſo ſoon as they were got up. he advanced, at ſome 
diſtance before the reſt, to the centry, told him he 
went the round, that his light was out, and deſired 
him to ſtrike a light for him; the centry, not ſuſ- 
pecting any thing, went to ſtrike a light, and whilſt 
he was about it, the other gave him a blow with an 
iron bar, which he had for that purpoſe, by which 
he threw him into the ditch; the grenadiers upon 
this immediately advanced to the gate, ſurprized the 
guard, and opened it. The garriſon finding how 
things went, withdrew into the Caſtle; and when 
the inhabitants had ranſomed the Town from plunder, 
the French retired, as they could not keep it for want 
of the Caſtle. $2 5 
In 1676, Loo, a Town on the River Dender, be- 
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longing then to the Spaniards, was ſurprized by the 
French. The ditch was wet, and the rampart with- 
out a revetement; half the detachment paſſed the 
ditch in ſmall baſkets covered with oiled cloths, while 
the other half ſtood ready to fire upon thoſe who 
W ſhould oppole their paſſage, then followed the reſt 
W in the ſame boats, and took the Place, 

= When the Army is very ſtrong, and the place 
large, and not regularly fortified, ſeveral attacs may 
be made on different parts, at ſome diſtance from each 
other, ſome of them may be falſe, and begun firſt to 
favour the real; this may be done with ſcaling lad- 
ders, petards, and boats, if the whole ditch or part 
of it is dry. It was in this manner that the French 
and Pruſſians ſurprized Prague in the laſt war, juſt 
before a ſtrong reinforcement which was coming could 
get into the Town. Theſe, and various ſtratagems 
may be uſed to ſurprize a place, which ſeldom fails 
of ſucceſs, if the undertaking is well concerted, and 
carried on with intrepidity. I am perſuaded, that 
many places that make a long defence when attacked 
in a regular manner, may be taken at a ſudden attac 
on all ſides, if it can be before the garriſon is rein- 
forced. Such an attac may be conſider'd as deſpe- 
rate, and it may expoſe the troops to infinite danger; 
but when we conſider the great expence of a ſiege, 
the time, and the number of men loſt, it will appear, 
that even by loſing the ſame number of men, in a 
ſudden aſſault on all ſides at once, there would be 
much time and expence ſaved. 


How and when a Sick may be accelerated. 


H E N a garriſon is very ſmall, in compariſon 

0 to the extent of the Town, or the Army of 
the Beſiegers numerous, there is no neceſſity for 
ſtrictly obſerving all the precautions mentioned in 
the Attac of a place e ah fortiſied; for which 
reaſon the Line of circumvallation is oft omitted, as 
H 3 | I am 


\ 
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Jam told the French did laſt War at Tournay, tho? 
the Town was well fortified, and had a very ſtrong 
garriſon; but the Beſiegers were ſo numerous, that 
they were under no apprehenſion of any attempt for 
its relief. 

In ſuch caſes an extraordinary number of work- 
men are employed, who carry the trenches within 
100 or 150 yards of the Town, the firſt night, and 
there the firſt parallel is made, erecting likewiſe ſome 
batteries with gabions and ſand-bags. 

When a garriſon is weak, the works of the Place 
out of repair, without any revetement, and but few 
or no out- works; or when there are any hollow ways 
or cavities near the Town; then, inſtead of opening 
the Trenches at 800 fathoms diſtance or more from 
the Place, as before, the Beſiegers advance the firſt 
night near or on the glacis, where they make a Pa- 
rallel, and erect batteries; and when this work is ſo 
forward as to cover the troops, then they work back- 
wards; that is, they carry a trench or two from the 
Parallel already made backwards towards their camp, 
for the troops going to or coming from the Parallel 
to the camp in ſafety, and at the ſame time carry 
their lodgments forward on the ridge of the glacis. 
If the garriſon 1s very weak, the works made with 
turf, and out of repair, the Beſiegers may advance 
to the covert-way the firſt night, drive out the ene- 
my, and lodge there, if it would prove too dangerous 
to aſſault the body of the place at once. It would be 
proper to carry ſome ſmall field-pieces with them, 
to diſcommode the Beſieged, till their batteries are 
raiſed, and a good number of wool-packs to cover 
their troops. in the covert - way, till their lodgments 
are made ready to receive them. It is not ſufficient 
to advance a ſiege only, without taking care, to loſe 
as few men as poſlible, that the advantages gained 
one way, may not be counter - balanced by the loſs 
on the other. 


When 


of For TiIFitD Praces. 119 


When a Siege is undertaken, the firſt conſidera- 
tion is, how to proceed ſo as to become maſter of 
the Place in the ſhorteſt time and ſafeſt way, ſome- 
times attacking it in a regular manner, when it can- 
not be effected otherwiſe, ſometimes advancing pretty 
near the Place, under cover of ſome riſing ground, 
hollow roads, caverns, or buildings, which the Be- 
ſieged may have neglected, or had not time to deſtroy ; 
ſometimes by attacking the Town on one fide, and 
ſcaling it on the other; or ſurprizing ſome of the 
out-works, eſpecially when they are made with ſods 
only. A ſkilful Commander ſhould uſe every ſtrata- 
gem to over-reach the enemy, and if not in the whole, 
at leaſt ſurprize them in part, and never omit the 
leaſt favourable opportunity, ariſing either from the 
nature of the ground, indolence of the Governor, or 
bad ſtate of the work, which may contribute to ſhor- 
ten the Siege. But it being impoſſible to enumerate 
the various caſes that may happen, and which de- 
pends chiefly on the time, opportunities, and ſitua- 


tion, we ſhall inſiſt no farther on the Attac of Places, 


but proceed to their Defence, 


DE Ne 


PART I DEFENCE: 


N the firſt part I have explained the particulars 
of the Attac, the ſecond treats of every thing 
concerning the Defence: there is ſuch a connection 
between them, that it may not altogether appear im- 
proper to treat of them together as Goulon has in his 
memoirs, were it not more proper with regard to the 
perſpicuity of the ſubject to ſeparate them; the Attac 
reaches the elements of Defence in general, I ſhall 
here treat more particularly of what may be uſeful 
in the Defence of each part, or in any manner con- 
ducive to a long and vigorous Defence of the whole. 
The Deſign of this work being to point out the 
rincipal means to be uſed in the Defence of a Place; 
1 mal begin with the neceſſary garriſon and quantity 
of ammunition and proviſion requiſite in proportion 
to its ſize, and the general diſpoſition which is to be 
made, to make a vigorous Defence; after this we 
give the particulars relating to the Defence of every 
art of the Fortification, then an explanation with 
regard to the Defence of {mall Places, Caſtles, and 
even of Houſes, capable of receiving a guard, with 
a view to roule the attention of young officers, and 
to prove, that there are few poſts but may be defended 
againſt an attac of a ſhort duration; and that theſe 
kind of Defences have their uſe, and are far from 


being romantick, when properly conducted by brave 
and ſkilful Commanders, 
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ſuſtain the great fatigues unavoidable in a Siege. 
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—— 


Troops and AMMUNITION required in a FORT to 
make a good DEFENCE. 


H E Defence of a Place depends not only « on 
the ſtrength of its Fortification, but alſo on 


that of the garriſon, the quantity of Artillery, 


ammunition, and proviſion ; and particularly, on the 
courage and conduct of the Governor. 


It is not ſufficient that a Governor is brave, but he 
| ſhould have a perfect knowledge in fortification, to 


make a vigorous and long Defence; by theſe he will 
be enabled to make the beſt uſe of every minute part 
of the works, and to defend them with leaſt danger 
to the garriſon, as alſo make the enemy pay dearly for 
every inch of ground they gain. 

How is it poſſible for a Governor to know how to 


defend the ſeveral works to the beſt advantage, if he 


is ignorant 1n particulars of their Defence ? to retire 


and give way to the ſuperiority of the Beſiegers upon 


occaſion, and at a more favourable conjuncture to 
return to drive them out again, and deſtroy their 
works ? might not one reaſonably conclude, that the 
{mall reſiſtance which ſome conſiderable Places have 


lately made, tho' well provided with every thing, 


and capable in all other reſpects to make a long and 
obſtinate Defence, has been owing chiefly to the want 
of knowledge, &c. in the Governors? 

It is certain that the ſucceſs or miſcarriage of all 
great undertakings, eſpecially in the Art of War, 
chiefly depends onthe bravery, knowledgeand conduct 


of the Commander; ſince nothing is done without 


his orders, and every thing carried on under his di- 
rection, both in the projecting and execution. 


It is then allowed, that conduct and knowledge in 


the Governor is the firſt eſſential for a good defence, 
and next a ſufficient garriſon, well provided with 
every thing, both for defence, and enabling them to 
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If it is of importance that the works ſhould be 
well conſtructed, it is no leſs ſo to have a ſufficient 
number of troops to defend them, ſince they are 
made on the ſuppoſition that there ſhould be men to 
defend them, and conſequently, the walls without 
Men, would be but little obſtruction to the enemy. 

The bigneſs of a Place, the number of out- works, 
and the nature of its environs ſhould ſerve as a rule, 
whereby the ſtrength of the garriſon ſhould be deter- 
mined. It is evident that the larger the Place is, that is, 
the more baſtions it has, the more troops are required 
for its defence; the ſame may be ſaid with regard to 
its out-works: and as to the nature of the ground 
ahout its environs, it is no leſs evident, that of two 
Places of equal bigneſs and equal number of out-works, 
that which is acceſſible on every ſide requires more 

troops to defend it, than that which is only ſo in ſome 
parts, ſince the inacceſſible ſides need not be ſo well 

guarded. 
Vauban computes the ſtrength of a garriſon, by 
allowing 5 or 600 men for every baſtion, regularly 
fortified with ravelins and a covert-way, and ſo many 
for every horn or crown-work, as alſo for a double 
ditch and covert-way ; but. this ſeems inſufficient 
for a Place acceſſible on every ſide, eſpecially now, 
when there is ſo much Artillery uſed in the Attacs of 
Places. There ſhould, in my opinion, be no leſs 
then 1000 men allowed for every baſtion, and in pro- 
portion for any other ſupernumerary out-works ; 
and if there are any ſides inacceſſible, to allow only 


one third for each, that is, 333; beſides theſe, there 


is allowed one tenth of cavalry ; that, according to 
this computation, a Place with ſix baſtions ſhould 


have a garriſon of ſix times 1000, or 6000 foot, and 


600 horſe, or rather dragoons, who are beſt, as 
they charge equally a foot as on horſeback ; that is, 
ſuch a Place ſhould have a garriſon of 6600 effective 
men. 

[y 
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It is likewiſe judged, that, eight pieces of cannon 
and two mortars, are neceſſary tor every baſtion ; 


that is, 48 pieces of cannon and 12 mortars, for a 


Place of fix baſtions, which in my opinion is not ſuf- 
ficient; I would therefore allow 12 pieces for each 
baſtion, ſo that the whole will amount to 72 pieces 
of cannon and 40 mortars, in a Place acceſſible on 
every ſide. | 

As to gunners and bombardiers, there ſhould be 
four men for every cannon or mortar, at a time; 
and to have two days reſt, there muſt be 12 for every 

jece; that is, 12 times 84 or 1008, or a battalion 
of 1000 Artillery men. 

The number of Engineers muſt be conſidered. 


There ſhould be two to every baſtion; ſo that 2 


will be neceſſary. 

Though this eſtimate is not ſo exact, as to be de- 
pended on in all caſes, yet it may ſerve as a rule to go 
by, and may be increaſed or diminiſhed as occaſion 
requires. 

As the Defences of Places equally fortified are fo 
various with regard to the times, that there can 
hardly be any ſuppoſition made about them; and yet 
to make an eſtimate of the ammunition and proviſion, 
it is abſolutely neceſſary to be determined; for which 
reaſon, I ſhall ſuppoſe that the Place will hold out 
ſix weeks, as it may, if well defended, and make the 
following computation. — _ 

This ſuppoſition may be objected to, ſince the 
ſtrongeſt Places, that were attacked ſince the begin- 
ning of the war in 1740, Fribourg and Bergen-op-zoom 
only excepted, have not held out above a month ; « 
therefore ſeems to appear, that this time. is more 
then neceſſary ; but we are not to ſuppoſe, that a 
Place defended as it ſhould be, may hold out not ſo 
long ; on the contrary, it may poſſibly hold out that 
time ; beſides, it is always prudent to have plenty of 

every 
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every thing, and rather more than what is wanting, 
than not ſufficient. | | 

The garriſon of a Place of ſix baſtions, being then 
ſuppoſed of 6000 foot, they ſhould be divided thus; 
the number of the fick and wounded in a fortnight's 
time, and thoſe reſerved for helping the gunners on 
the Batteries, and tranſporting the ammunition and 
other neceſſaries, may be computed at about 600; 
the remainder 5400 ſerve for the Defence of the Place: 
theſe 5400 are divided in three bodies, 1800 each, one 
of them for the guard, one to lie under arms, ready 
to march on the firſt notice where wanted, and 
one to reſt, but ready to march upon occaſion, 

The horſe are alſo divided into three bodies, of 
200 each, one for the guard, which are chiefly pla- 


ced on the right and left of the Attac; the others 


are divided into ſmall detachments, placed in differ- 
ent parts of the Town, to keep the inhabitants in 
awe, as well as to go upon any expedition; and the 
third reſt, with their horſes ſaddled, ready to mount 
for marching, if required. : 

The guard of 1800 foot may be divided into three 
bodies, of 600 each; two to defend the works at- 
tacked, and the third to be placed in thoſe works 
which are not attacked ; the two firſt 1200 may be 
ſubdivided into three bodies, 400 each; two of which, 
Boo, fire for two hours, the other relieves one of 
them at the expiration of that time, the next 1s re- 
lieved two hours after, and ſo on alternately, that 
after four hours firing they may have two hours reſt. 

There is not ſo much firing required by day as by 
night; becauſe the Beſiegers cannot ſo well under- 
take any thing without the knowledge of the Be- 
ſieged; but in the night their proceedings are not io 
eaſily diſcovered ; for which reaſon there mult be a 
continual briſk fire all night. 

By day the troops fire * between baſkets, ſand- 


bags, or gabions, placed on the interior ſide of the 
| parape t, 
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parapet, and filled with earth, that being under co- 
ver, they may take better aim at the enemy. 

To know the quantity of powder requiſite for a 
Siege of any determined time, it will be neceſſary to 
know the quantity expended each day. 

According to Vauban, a pound of powder of 16 
ounces contains between 3o and 40 charges for com- 
mon muſkets, including their priming ; each man 
may fire 100 charges during the guard of 24. 
hours; the quantity for each man may be fixed at 
_ pounds at a medium ; ſome will uſe more, ſome 
leſs. 

I have ſuppoſed that out of the 1800 men 
for the guard, there were but two thirds Ib. 
placed in the front attacked, that is, 1200 men, : 
allowing two pounds for each man, amounts 
to — — — — 

For the two thirds of theſe under arms ready 
to ſupport the guard, that is, 1200 men, at . 600 
the rate of half a pound each . 

For the 600 men of the guard placed in the 
adjacent works of the Attac, at the rate of 159 
a quarter of a pound each 

For the 200 horſe-guard, at a quarter of a), 
pound each 5 5⁰ 
For 300 cannon-ſhot during 24 hours, at 5 
pounds each ; 

The quantity of powder for cannon-ſhot may 
be determined exactly when the number of 
pieces and their callibers are known, by allowing 
a quarter or one third of the weight of their 
ſhot, for each charge. | 

For 300 ſhot for wall-pieces, 2 ounces} 38 
each — — 


2400 


— — 


Total Ib. 4738 
This is the powder expended each day, beſides 
what is uſed for mortars, grenades and mines. 
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| Suppoſe the fiege to hold fix weeks, the expence 


for 42 days, will be 198996 lb. 
Or the following quantity; a little more“ lb. 
or leſs being of no great conſequence J 200000 
Beſides, for 1200 thirteen inch ſhells 
thrown during the ſiege, at the rate of 16 19200 
pounds each charge 


For 3oo eight inch ſhells, and AE 9 1800 


6 pounds each l 
For 6000 ſhots with ſtone mortars, at a 
pound and a half each 5 gooo 


For 3600 grenades, at 4 ounces each 900 
For Mines — — 8ooo 
Powder burnt in the breaches — 4-000 
For fire-works — — 4.000 
Allowance for waſte and accidents 24900 
Quantity which ſhould remain at the} 12000 


ſurrender — _ 
5 Total Ib. 300000 

Having given an eſtimate of the quantity of pow- 
der requiſite in a ſiege, the leaden ſhot is taken at two 
pounds for each pound of powder; and as there has 
been found 135996 pounds of powder for muſket-ſhot, 
and for wall-pieces ; twice that number, 271992, or 
27 2000, will expreſs the number of pounds of lead. 

As to the quantity of matches, there ſhould be 
500,000 bundles. 

Proviſion being of no leſs importance than ammu- 
nition, it will be proper to eſtimate the quantity re- 
quired of each ſort. 

Each man is allowed a pound and a half of bread 
daily, ſo that the garriſon conſiſting of 6600 men, 
they will require 9900 pounds a day, and 42 times 
that number, that is 415800, for the whole of the 
Siege. „ 

A common ſack of flower, containing four buſhels, 
weighs generally 200 pounds, and makes 270 pounds 
of bread; ſuppoſing the garriſon to be 6600 men, 
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at a pound and a half a day, amounts to 9900 pounds 
of bread required for one day, and therefore 415800 
pounds for ſix weeks ; which being divided by the 
number 270 pounds a ſack of flower makes, gives 
1540 ſacks of flower required for 42 days ſubſiſtence 
of bread to the garriſon. 


Tho? the garriſon diminiſhes. daily, this quantity 


of bread is inſufficient ; becauſe each officer has ſer- 
vants, more or leſs, according to his rank; and there 
are beſides, women, ſurgeons, and ſeveral artificers 
of various kinds, that are uſeful in the Defence. 


There muſt alſo be at leaſt, three days proviſions 


left when the garriſon capitulates, otherwiſe they are 
not entitled to a capitulation; for which reaſon, it will 


be neceſſary to have 2000 ſacks, in a Town beſieged, 


ſuch as we have ſuppoſed of a garriſon of 6600. The 
French allow the ſame quantity of bread to a garriſon 


of 3960 men; but then they ſuppoſe that each man 


has but half a pound of meat, which is too little, 
eſpecially for Engliſb ſoldiers, who can have no leſs 
than a pound and a half, amounting to 415800 pounds 
for the Siege. | 

There are many other neceſſaries for a Siege, ſuch 
as roots, flour for pudding, herbs, pulſe, wine, beer, 


brandy, tobacco, Cc. for the ſubliſtence of the garri- 


ſon; and in general, every thing neceſſary for the 
Defence ſhould be provided with care and judgment, 
that the garriſon may make all poſſible Defence. 


Neceſſary Preparations before a Town is inveſted, 


N Active Governor ſhould, in time of peace, 
conſider the condition of the Place, in ſuch a 
manner as if he were going to be Beſieged, not o- 
mitting the leaſt thing that may contribute to a lon 
and vigorous Defence; he ſhould carefully keep the 
fortification in good repair; clearing the environs of all 
hedges, ditches, trees, hollow roads, caverns, and ri- 


ling grounds, within reach of cannon- ſhot, not ſuffer- 
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ing any houſes to be built within that diſtance, .nor in 
general any thing to be done that may favour the ap- 
proach of an enemy. | 

He ſhould be attentive, to every minute circum- 
ſtance that may be an advantage or diſadvantage to 
him during the Siege; thoroughly examine the ſeveral 
works, and canvals all the different ſtratagems that 
may be uſed, either to defend them, or to give way 
upon occaſion, when overpowered, with intent to re- 
turn and diſlodge the Enemy, after they have got 
poſſeſſion of them. To defend his Place, inch by 
inch, with the beſt advantage, he ſhould conſider how, 
and in what manner the works defend each other, 
whether their communications are ſafe, or if they may 
be interrupted by the Beſiegers; how to incommode 
the enemy when they are at a diftance, or diſlodge 
them when near; if the ground be proper for Mines, 
and where they ſhould be made; if any part of the 
country may be laid under water, by means of 
dykes or ſluices ; if there are any already made, to keep 
them in conſtant repair, or make them, if wanted, 
taking care to place them ſo, that the enemy may not 
have it in their power to deſtroy them, either with 
their cannon or mortars. ke 

If not fully ſkilled in the Attac and Defence, he 
ſhould frequently converſe with Engineers and others 
who underſtand it; entertain them at his table, and 
by engaging them to ſpeak freely, examine the works 
together, to ſee what may be done, to render the 
Defence of the Place as long as the circumſtances and 
nature of the works will admit: and to make it fa- 
miliar, he ſhould ſer down a project of Defence on pa- 
per, and have it canvaſſed by his moſt ſkillful] Officers 
and Engineers. This ſhould be done privately, that 
ſpies or deſerters, may not diſcover the weak parts 
to the enemy. | 

Theſe things being duly conſidered, when the Tow 
is in any danger of being beſieged, the Governee: 

eſides 
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beſides the attention of ng the Place with am- 
munition and proviſion, ſhould alſo repair thoſe 


works that want it, and conſtruct, if poſſible, detached 


redouts, arrows, and ſuch other kind of out- works, 
which oblige the enemy to open their Trenches at a 
greater diſtance. 

The covert-wäy ſhould be well paliſſaded; the 
ditches cleared of the mud, if wet; if dry, a trench 
ſhould be carried along their centre, ten or twelve 
feet wide, and five . deep, and water brought 
into it, if poſſible; if any of the out- works have no 
revetement, but have paliſſades placed horizontally 


on the outward ſlope of their parapets, they ſhould 


be repaired and kept in good order. 


The places of Arms in the covert-way may be re- 


trenched, by raiſing parapets within parallel to the 
faces, and making a ſmall ditch before them. And 
the Governor ſhould contrive every neceſlary expedient 
to lengthen his Defence, and to oppole obſtacles to 
the enemy, 

The galleries of the Mines are not to be neglected, 
they ſhould be made early, carried as far into the field 


as the nature of the ground will admit, and their 


chambers placed under the ridge of the glacis, before 
the ſaliant angles of the covert-way, as likewiſe in all 
places here the enemy erect their batteries. 

If there are any houſes within the rampart, which 
may obſtru& the Defence, they ſhould be demoliſtied, 
and nothing left either within or without, that may 
favour the Beſiegers. 

If there are any militia or new-raiſed troops in 
the garriſon, care ſhould be taken to diſcipline chem 
as well as time and opportunity will permit. _ 

The Governor ſhould ſee that the Hoſpitals are in 


good order, and provided with every thing wholeſome 


and neceſſary, that the ſick and wounded may be taken 
care of, when there are any, nor think it beneath his 
character to viſit them, and to ſhew his TROL at 
their 
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their misfortunes ; ſuch inſtances of humanity, will 
engage every man, in time of danger, with pleaſure 
to ſhew their gratitude, and to eſteem the honour 
which the Governor gains by a good Defence, as 
their own. ! 

It being uſual in Sieges to throw a great number of 
ſhells into the Town, it is neceſſary to have ſome places 


under - ground bomb-proof, where the part of the gar- 


riſon not on duty may reſt in ſafety; they are not fo 
much wanted in large Towns, where there are always 
ſome places ſecure from the enemy's ſhells, which is 
not the caſe in ſmall forts, which therefore abſolutely 
require ſome ſuch ſecure places to be made. 

They are generally made in the gorges of the 
baſtions, and ſometimes under the rampart behind 
the curtains. So ſoon as the enemy appears, they 
ſet up ſheds againſt the rampart, made with ſtrong 
timber roofs, covered with thick planks, and earth 
over them ; ſome houſes fartheſt from the Attac are 
ſhored with ſtrong timbers, between every floor, from 
top to bottom, and the floors covered with ſtraw, 
wool, dung, faſcines, earth, &c. and theſe, when 
well ſecured, may either ſerve for the troops to reſt, 
or for hoſpitals. | 
The Powder magazines, require more particular 
care: tho? built bomb-proof, yet when a great num- 
ber of ſhells fall upon them, they ſeldom reſiſt their 
ſhock ; for which reaſon, they ſhould be covered with 
feven or eight feet thick of earth, and a layer of 
faſcines, dung, and ſtrong planks laid over them; 
but if either from their ſituation or height, this can- 
not be done, then a range of ſtrong timbers well 
faſtened together muſt be laid over the roof, to di- 
miniſh the ſhock of the ſhells ; their windows ſhould 


bave no profpe@ towards the enemy, and none per- 


mitted to go in or out of the doors, but at ſuch times 
as the fire of the enemy is ſlackened. 
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When there are no powder magazines in a Town, 
or ſuch as have not been made ule of, it is trouble- 
ſome and difficult to preſerve the powder from acci- 
dents ; all that can then be done, is, to divide it into 
ſeveral parcels, and to place them in cellars and holes 
made under the rampart, at ſame diſtance from each 
other, and to cover them with planks and faſcines, 
having dung or earth laid over them. 

The ſhells not only demoliſh the buildings upon 
which they fall, but alſo generally ſet fire to them 
to prevent this, a great number of caſks ſhould be 
placed in the ſtreets, and the ſoldiers and inhabitants, 
being divided into ſeveral companies, a particular 
quarter allotted for extinguiſhing any fire which may 
happen there; thus all confuſion will be prevented, 
and every part of the Town readily ſecured, in caſe 
of accidents. The pavements in the ſtreets muſt be 
taken up, and dung laid there, to prevent damage 
from the burſting of the ſhells. 

Hitherto, Ricochet firing has been uſed in the attac 
only, for no other reaſon than that Vauban its in- 
ventor, had no opportunity to uſe it in the defence 
of places, tho' equally advantageous: engineers 
ſince his time have done no more than follow him 
implicitly, not conſidering what other improvements 
might be made. As a Governor who 1s entruſted 
with the defence of a place, ſhould not only conſider 
what has been done by others under ſimilar circum- 
ſtances, but alſo whatever elſe {kill, genius and in- 
duſtry can ſuggeſt: in time of peace, or before the 
place is in danger of being attacked, he ſhould con- 
ſult with the engineers and principal officers, how the 


different works may he defended to the beft advan- 


tage; this may be done by ſuppoſing himſelf the 
belieger, by what means to get maſter of them 
he ſhould form a plan of attac on the ſide where an 
enemy would probably make it, and conſider the me- 
thod of making the approaches in the ſecureſt man- 

. . ner, 
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ner, from thence he will be able to judge what ſtra- 
tagems may be oppoſed. As the places where the 
beſiegers batteries are to be raiſed are known, whe- 
ther to enfilade the works by ricochet firing, or to 
batter in breach, or elſe deſtroy the flanks : he ſhould 
place cannons, mortars or rather howitzes, in all the 
different parts of the works which fronts them, mark 
the directions within the works, ſo as to know them 
when required, and determine the proper charges, 
which ſhould be tranſmitted to paper, together 
with remarks of whatever elſe may be neceſſary 
during a ſiege. 
Ricochet firing may partly be avoided by raiſing 
the ſaliant angles of the works and traverſes made, 
from diſtance to diſtance, behind which guns and 
mortars ſhould be placed, in order to return the be- 
fiegers the ſame compliment: if the guns are placed 
12 or 15 feet behind the parapets, ſo as to fire over 
them with an angle of 5 or 6 degrees, and as they 
cannot be ſeen Fn without, they cannot be diſ- 
mounted but by chance; the parapets of all the 
works become thereby ſo many batteries, to annoy 
the enemy in all parts of the approaches; and if the 
Town 1s ſufficiently provided with all neceſſary 
ſtores and proviſion, he-has certainly the advantage of 
the beſiegers in every reſpect, except in the number 
of men. 


When the ſituation of the place is fo low that no 


mines can be made, Belidor has ſhewn how to defend 
it by means of ſluices, in the third Vol. of his Ar- 
chitecture Hydrauliques, in a very maſterly manner. 


Derence from the Inveſtiture to the Attac of the Co- 


| | VERT-WAY, 
THE Place being inveſted, and the Beſiegers 
| having begun the Line of Circumvallation, 
the Governor ſhould fire at firſt, either with his ſmall 
pieces only, or with the great half loaded, to Keren! 
| the 
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the enemy, who imagining themſelves out of the 
reach of cannon, will advance and pitch their camp 
nearer the Town, which they ſhall have no ſooner 
done, but the garriſon 1s to give them a full diſcharge 
from their great guns, to oblige them to decamp 
once more, and remove to a farther diſtance; 

If the environs is divided by rivers or marſhes, 
as it generally happens, ſome quarters of the camp. 
will be ſeparated from the reſt ; in which caſe a Go- 
vernor ſhould endeavour to fall upon ſome part with 
oreat precaution, for fear of the party's being cut 


off by the enemy's horſe ; for the loſs of ſuch a part 


of his garriſon, at the beginning of the Siege, might 
be of bad conſequence. 5 

As it is important to the Beſieged, to know on which 
fide of the Place the Beſtegers intend to make their 
Attacs, no means ſhould be neglected to diſcover it. 
The magazine of materials, if it can be found out, 


may perhaps direct them in this particular; for it is 


to be preſumed, that the enemy will place them as 
near the opening of the Trenches as they poſſibly 
can; therefore the Beſieged ſhould watch every night 
on that ſide, for the time of opening the Trenches, 
to be ready for firing briſkly upon the workmen, 
while they are yet uncovered, which will much re- 
tard the work. „ 

So ſoon as it is known which ſide the enemy in- 
tend to attac, retrenchments ſhould immediately be 


made in the baſtions and ravelin that are to be attacked, 
and not wait till the enemy comes too near, for then 


the fire of the cannon and mortars becomes ſo briſk, 
that it will hardly be poſſible to carry on theſe works; 
beſides, the Beſieged will then have other works on 
their hands, ſo as not to think on theſe. 

During the time that the line is conſtructing, the 
enemy's Engineers will omit no opportunity to get 
an exact knowledge of the place, and the ground 
about it, to form their plan ot the Attacs, and which 

13 they 
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they will undoubtedly make upon the weakeſt ſide, 
if they can come at the knowledge of it. To pre- 
vent this, the Governor ſhould ſend 2 or zoo men 
every night, ſo ſoon as the Town 1s inveſted, to that 
ſide which he knows to be weakeſt, with orders to lie 
upon their faces, in the form of a ſemi-circle, whoſe 
diameter is, as it were, the paliſſades of the covert- 
way; theſe men ſhould be divided into ſmall bodies, 
of four or ſix men each, and diſtributed at about 
twenty or thirty paces diſtance from each other, fo 
as to occupy a large ſpot of ground. 

A ſignal being agreed on to give notice when any 
body paſſes between them, they ſhould remain in 
this poſture, and keep filence till day; if any body 
happens to pals by, whoever ſees or hears them riſes 
and gives the ſignal to the. reſt, who are to do the 
ſame; then: all advancing to the covert-way, thoſe 
who paſſed are taken as it were in a net, without any 
poſſibility. of relief from their eſcorte, who will hardly 
attempt to reſcue them from the hands of 2 or 300 
men protected by the fire from the covert-way. 

If thoſe who are thus reconnoitring, inſtead of 
paſſing thro? the intervals, ſhould fall in with ſome 
of theſe parties, and endeavour to get off, they muſt 
be fired upon; in which caſe, it will be difficult for 
them to eſcape either being killed or taken priſoners. 
This precaution being taken, it will not be an eaſy 
affair for the Beſiegers to get a true knowledge of 
the Fortification by reconnottring, 

Another precaution the Governor ſhould take, is 
to ſend every night, from the time the place is in- 
veſted, ſeveral ſmall parties, of ten or twelve men, 
commanded by a ſerjeant, with orders to lay on their 
faces, all round the ſkirt of the glacis, to keep ſtrict 

filence, and attentively liſten to whatever paſſes. 
Whatever precaution the enemy may uſe, to con- 
ceal from the Beſieged the time and place of opening 

the Trenches, it is hardly poſſible but the great mo- 
tion, 
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tion, which they will be obliged to make about that 
time, muſt either be heard or perceived by thoſe 
placed in the covert-way, who may even venture to. 
advance ſomewhat nearer the enemy, obſerving ſi- 
lence, and great caution not to be ſurprized by the 


parties, which the enemy ſend out on that ſide to ob- 


ſerve that no one approach too near to diſturb their 
workmen. 

The place of the Attacs being known, the great 
pieces of ordnance are mounted on the rampart of 
the Town to fire en Barbet, and the ſmall on the co- 
vert-way and other out-works, from whence they 
are diligently to fire; and to aſſiſt their aim, fire- balls 
are thrown from the mortars into tne Trenches, to 
diſcover the workmen and their guards; in the mo- 
ment of opening the Trenches, the greateſt fire 
ſhould | be made upon the enemy as yet uncovered, 
and conſequently moſt expoſed. 


The guns may continue to fire ex barbet, till ſuch 


time as the Beſiegers have erected their Batteries, 
which 1s commonly after the ſecond or third night 


of the Trenches being opened, but it will hardly be 


poſſible, to keep them in that poſition long; atter- 


wards, the Beſiegers fire being grown ſo much ſu- 


perior, that the guns would ſoon be diſmounted, and 
therefore they muſt from thence-forwards be pointed 
through embraſures, The mortars and howitzes 
ſhould not be idle whilſt the enemy are erecting 
their Batteries, but ſhould throw ſhells into the Tren- 
ches, and towards thoſe places where the enemy are 
moſt buſy; the beſt uſe ſhould be made of the Artillery 

before the Enemy are in a condition to ſilence them. 
When the Enemy make a falſe Attac, it muſt be 
endeavoured to find out the real, and the utmoſt di- 
ligence uſed in making good retrenchments in the 
outworks and in the baſtions; but as thoſe new-made 
works are eaſily deſtroyed, it had been much better 
to have made them in time of peace, that the earth 
14 may 
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may have time to ſettle ; by which means they will 
be much ſtronger and firmer. 

A Governor who underſtands Fortification as he 
ſhould, may eaſily judge which part of his place is 
weakeſt, therefore moſt liable to be attacked, he 
ſhould therefore provide for its Defence in the beſt 
manner, by proper retrenchments and out-works. 

The Artillery ſhould be ſo diſpoſed as to enfilade the 
Approaches it poſſible, and fire continually upon 
the workmen at the head of the Trenches to retard 
the works. But when the batteries of the Beſiegers 
are in a condition to return the compliment, it will 
be difficult for the Beſieged to maintain theirs, or 
prevent them from being deſtroyed; the ricochet 
batteries will enfilade the faces of the work oppoſite 
to the Attac, from one end to the other; neither 
will the traverſes which are made from diſtance to 
diſtance be any effectual ſecurity againſt them, the 
ſhot falling in one place will bound over the next 
traverſe into another. GS 

It would be improper to fire with cannon at the 
Beſiegers batteries, who being ſuperior in number 
would ſoon deſtroy thoſe of the Beſieged, and con- 
ſequently render the guns uſeleſs for the remainder 
of the Siege; inſtead of which, ſo ſoon as the enemy 
have made a battery to diſmount the guns of the 
Beſieged, they ſhould be removed to ſome other place 
more ſecure, which may probably lead the Beſiegers 
into a belief that they have diſmounted them ; and 
ſo ſoon as they have made another battery to diſmount 
them a ſecond time, they muſt be brought back to 
the firſt place qr ſame other, where they may be out 
of danger of being diſmounted. This method of 
ſhifting the guns from place to place, whenever they 
are in danger of being diſmounted, will give the 
enemy infinite trouble, cauſe them to loſe much 
time, which is all that is wanted or expected. 


As 


ill 
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As mortars may be placed in any work without 
the enemy's knowledge, they may be uſed to good 
purpoſe to deſtroy their batteries, eſpecially thoſe for 
battering in breach, or to diſmount the guns in the 
flanks; the diſtance being ſo very ſhort, the bom- 
bardier muſt be very unſkilful not to throw almoſt 
every ſhell upon them. | 5 

The beſt method of firing for the Batteries of the 
Beſieged is not in ſalves, or all at a time, for the Be- 
ſiegers place centries in the Trenches to look out 
and obſerve which way the guns are pointed, and give 
notice accordingly to thoſe who are in danger, that 
they may cover themſelves whilſt the reſt continue to 
work ; but as this can only be done when there is 


an interval between the firings, whereas if the guns 


continue firing, though by ſingle pieces only, yet fo 
as to leave no intermiſſion, and ſhells are thrown at 
the ſame time, the Beſiegers centries will not ſo rea- 
dily venture to look out, and make their Obſerva- 
tions which way the guns are pointed; by which 
means the workmen will work 1n fear. 


SALLITS. 


ALLIES, when made with judgment and pre- 
caution, are one of the principal means to lengthen 
a Siege; whereas, when they are made without ſut- 
ficient care, or on unſeaſonable occaſions, they rather 
advance than retard the taking the Place ; for which 
reaſon the utmoſt precaution ſhould be uſed in the 


execution, as well as great judgment in the choice of 


time and opportunities. 
Sallies are proper when a Garriſon 1s numerous, or 
the Army of the Beſiegers weak; in ſuch calcs the 
keeping off the enemy from the Place as long as 
poſſible, may either diſpirit them, or retard the Siege 
to ſuch a degree, that they may be obliged to raiſe 
it, if the ſeaſon is far advanced, and the weather 
grows bad, 


. Sallies 
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Sallies are alſo proper to be: made when the For- 
tification is bad, or the garriſon ill- provided with am- 
munition and proviſion; it is beſt in thoſe caſes, to 
keep the enemy at a diſtance as long as poſſible, to 
make better terms with them, leſt coming too near 
the Place, and diſcovering either the wants of the 
garriſon, or the defect of the Fortification, they 
may chance to be made priſoners of war. 


On the contrary, when a Place is well fortified and 


provided, Sallies are not ſo proper to be made, as 
the Garriſon may defend themſelves with greater 
advantage behind the works than in the open field; 
and whatever precaution may be taken to ſucceed, 
yet ſome men muſt be loſt, and the Governor may 
be deprived of a ſufficient number to ſuſtain an aſ- 
fault, or properly defend the works. 


Sallies are dangerous when the enemy is at too 


great a diſtance, they may cut them off from the 
Town with their horſe; but when their Approaches 
are advanced between the ſecond and third Parallels, 
then is the time for the garriſon to ſally without 
much danger, the covert-way being near, from whence 
they are protected; they may even ſally whilſt the 
ſecond Parallel is making, though with great cau- 
tion not to be intercepted by the enemy. 


The moſt favourable opportunity for ſallying is af- 


ter the third Parallel is begun, and before it is finiſhed; 
at that time the enemy can have but a ſmall number 
of men ready to ſuſtain the workmen, who may eaſily 
be driven back, and their work deſtroy'd. 

It is generally obſerved, that the moſt favourable 
time for ſallying is when the works, which are to con- 
tain the guard of the Trenches, are imperfect, that 
1s, before the ſecond or third Parallels are finiſhed, 


or the Places of Arms between theſe Parallels are 


in a condition of receiving a ſufficient number of 
troops to protect the workmen at the head of the 
Trenches. Few actions in the Art of war requires 
1 | greater 


/ AS. 


greater diligence, courage, and conduct than this; 
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by diligence and courage the enemy are ſurprized 
and put in confuſion, and oft obliged to abandon 
their works, which when once deſtroyetl they can 
hardly regain or re-eſtabliſh; by a judicious conduct 
the enemy's own works may be turned againſt them; 
and when all the miſchief that can be done is effected, 
a good and ſafe retreat is made; good conduct fecures 
from all the dangers which attends the contrary. 
Sallies may be made, either with a ſmall or great 


number of men, that is, with ten or twelve men 


only, or with ſix, eight, or ten thouſand; the in- 
tent of great Sallies ſnould be to deſtroy a conſidera- 
ble part of the enemy's works, and thereby oblige 
them to repeat their labour to re-eſtabliſh them, to 
nail up their guns; to retake ſome poſt which had 
been loſt; and laitly, to obſtruct and retard the e- 


nemy's works ſo much as poſſible. 


As to ſmall Sallies, they ſerve to interrupt fre- 
quently the workmen at the head of the Trenches, 
who are ever ready to run away upon the leaſt alarm, 
deſiring no better pretence to leave their work; and 
as this is uſually done in the dark, moſt of them will 
get away if they can, and the reſt require ſome time 


to be brought back: if the enemy, after ſeveral a- 


larms grow ſecure, and take no notice of them, they 
ſnould be followed by a more conſiderable one, well 
ſupported, which coming unexpectedly, muſt have 
a good effect. 

The beſt time for large ſallies is about two in the 
morning, the troops being then fatigued and ſleepy, 
are leis capable of making any conſiderable reſiſtance, 
eſpecially againſt a vigorous and wiell- conducted 
Sally ; and if it ſhould happen to rain ſo hard, as 
the guard of the Trenches ſhould be unable to make 
uſe of their fire-arms, the conjuncture would be too 
favourable to be neglected; no opportunity ſhould 

elcape 
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eſcape a ſagacious Governor to ſurprize the enemy : 
Sallies ſeldom or ever otherwiſe ſucceed. 

Vauban recommends the following Order to be 
obſerved in large Sallies ; there ſhould be a detach- 
ment of 9o men drawn up, ſo as to have 30 men in 
tront and three deep; to theſe are added a fourth 
rank of 30 grenadiers ; the three firſt ranks ſhould 


be armed with breaſt-plates, and for weapons, a 


{word and piſtol at their fides, and a partizan or long 
iron-fork with a hook in their hands; this detach- 
ment ſhould be followed by another of 180 men, 


thirty in front, and fix deep; the firſt rank of which 


to be armed as the former, and the reſt as ulual ; 
after theſe 200 workmen are to follow, with proper 
rools to demoliſh the enemy's works, ſome with com- 
buſtibles and fire to burn what cannot be otherways 
deltroyed, and ſome with long nails and hammers 
to nail up the cannon if opportunity offers. 


There ſhould be another detachment of 3 or 400 


men ordered to ſupport the firſt, in caſe of any attac 
from the Beſiegers, and to ſecure their retreat; theſe 
laſt are to follow the former in a ſlow pace as far 
as the head of the Trenches, where they halt, and 
ſtand ready to aſſiſt the others upon the firſt occaſion. 

So ſoon as the guard of the Trenches are over- 
thrown, the workmen fall to demoliſhing the works 
as faſt as poſſible, and if theſe troops can penetrate 
ſo far as the enemy's batteries, they nail up their 
cannon : when they have done all the miſchief that 
the time will permit, they retreat in good order; and 
if the enemy ſhould purſue them to the works of 
the place; then ſo ſoon as the Sally is got within 
the covert-way, all the cannon from the place ſhould 
fire briſkly upon them, whilſt the troops in the co- 
vert-way and adjacent out-works, pour in their ſmall 
ſhot amongſt them, this will ſoon oblige them to re- 
tire, with conſiderable Joſs, 


In 


3 
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the ſame time, that the enemy finding themſelves ſud- 


quent, provided the garriſon is numerous enough to 


or twenty ſtout men only, as ſaid before, who advance 
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In all actions performed by night, the troops ſhould 

have a mark to know one another, a white paper or 
handkerchief in their hats. 

The troops deſigned for a Sally are drawn up in the 
covert-way, or in the ditch if dry, or elſe in ſome of 
the out- works, from whence they may be able to march 
out in great order. 5 5 

If there is more than one attac, as there generally 
are, then Sallies may be made upon each of them at 


denly attacked in ſeveral places at once, added to the 
terror heightened by the darkneſs of the night, may 
throw their troops into confuſion, which the aſſailants 
obſerving, are to make their beſt advantage of: It 
would not be improper if ſome ſmall parties were ſent 
out ſeveral different ways, making a great noiſe to 
draw all the attention of the troops towards them, and 
then the great Sallies to fall on ſuddenly ſome other 
way, which ſeldom fails of a good effect. 

When the Beſiegers works are yet far off, two de- 
tachments of horſe are ordered, beſides the foot, on 
the right and left, to ſupport the Sallies, and prevent 
the enemy's horſe from cutting off their retreat; but 
after the third parallel is finiſhed, the fallies are then 
made with foot only, and ſhould be ſtrong and fre- 


diſpute every part of the ground. 3 

So ſoon as the troops are retired into the covert- 
way, fire- balls ſhould be thrown into the Approaches, 
to diſcover the workmen, as they are then buſy in 
repairing the works, which were deſtroyed, and are, 
for the moſt part, uncovered, the fire of the place, 
well ſerved, at that time, may do them great miſchief, 
and conſiderably retard the Siege. 

Small Sallies, whoſe object are to diſturb the work- 
men frequently, without being in a condition to do 
them much hurt, are made by parties of ten, fifteen, 


1981 
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in great ſilence to the head of the Trenches, jump 
ſuddenly into them, making a great noiſe, and throw- 
ing ſome hand grenades, this done they retire, making 
the beſt of their way, for fear their ſmall number 
ſhould be diſcovered. 


LINE of CouNTER-APPROACH. 
FF\HE Line of Counter-approach is a kind of 
Trench, of 12 or 15 feet wide, which the Be- 
| ſieged make from the covert-way, ſuch as 
PL. XXI. a, a, at the right and left of the attacs, to 
enfilade the Trenches of the Beſiegers. 
This Lin has been lately neglected, not fo much 


on account of its lengthening the Siege, as from the 


indolence and inactivity of the Governors, who think 
it ſufficient to ſecure their reputation if they Keep a 
briſk firing with their great and ſmall arms, and make 
a few ſallies; and ſo ſoon as the covert-way is taken, 
capitulate, to have the honours of war allowed them. 
This work being intended for thoſe brave officers 
who are deſirous to uſe their utmoſt endeavours to 
defend the Place, for their ſake I ſhall explain the uſe 
of theſe kind of Lines. 5 


They are to be made in ſuch a manner, as to be 


enfiladed by ſome of the works belonging to the Town, 


and produced ſo far as to enfilade ſome part of the 
Trenches. | 

They may begin either at the ſaliant angles of the 
covert-way, before the adjacent ravelins to the Atrac, 
or from the place of arms, as repreſented here, next 
to the ravelins; ſmall guns ſhould be placed next to 
them, to defend their approach by the enemy, and 
large, upon the works that ſee in them to enfilade them, 
ſhould the enemy attempt to make a lodgment, after 
they have got poſſeſſion. 

Bur it would be much better to carry a gallery un- 
derneath, to blow them up ſo ſoon as they are no lon- 
ger ſerviceable. The enemy will endeavour to _ 

their 
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their works from being enfiladed by theſe Lines, by 


making frequent turnings, which cannot be done 
without loſs of time, and will carry Trenches ſo as to 


get poſſeſſion of them; but a few ſmall guns placed 


there will make their Approach dangerous. Another 
advantage of theſe Lines is, that they render the ene- 
my's horſe uſeleſs againſt the Sallies of the Town, 
and even when they have covered themſelves from the 
enfilades of them, others may be made farther off, 
to enfilade them again. 


Light field-pieces may be placed in theſe Lines, to 


enfilade their Trenches, which when near, grape- 
ſhot muſt be uſed, by which the Beſiegers will be 
obliged either to attac the Lines {word in hand, or to 
make their Trenches deeper than uſual ; in either caſe 
the approaches will be retarded ; but when the Be- 
ſiegers come once ſo near as that they may ſtorm theſe 


Lines, the pieces muſt be withdrawn for fear of being 


taken. Gt | 5 
It may be obſerved that all works in general, which 

oblige the Beſiegers to open their Trenches at a di- 

ſtance or enfilade them, are very uſeful in retarding 


the Siege, which is all that is requiſite or can be ex- 
pected. | 


DEFENCE of the COUNTERSCARP. 


H E enemy being arrived at the foot of the gla- 
cis, they muſt be diſturbed ſo oft as poſſible in 
their works, by firing at them from the covert-way, 
and from all the neareſt adjacent works; by fallies, 
of a good number of men, to make them quit their 
works, to deftroy them ; and many fire-balls ſhould 
be thrown all night, by which they will not be able 
to ſtir, without being ſeen and expoſed to the fire of 
the Place. 5 
If there are any works before the glacis, ſuch as 
detached redouts or arrows, the Beſiegers will endea- 


vour to get poſſeſſion of them, either by ſword in 
hand, 
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hand, or by ſaps; to prevent their being taken ſword 
in hand, they ſhould be well paliſſaded ; and the ſaps 
may be retarded, by throwing a great number of 
grenades and other fire-works into them, alſo by ſud- 
den ſallies, and retreating quickly; and there ſhould 


be ſome with ſap-hooks to overturn their gabions, 
others to burn them with ſome combuſtibles; every 
method ſhould be uſed, that art or cunning can deviſe, 


or time and ſituation allow. 
If there are any detached redouts at a ſmall diſtance 


from the covert-way, the Beſiegers will carry their 


ſaps round them, to take them by the gorge ; thoſe 


who defend ſuch works, after they have made all 


poſſible defence, ſhould take care to retire in time, or 
they may be taken, or deſtroyed. | 
The Beſieged ſhould never defend any works with 
too much obſtinacy, by which they .may loſe many 
men to little purpoſe, as being always over-powered 
by a ſuperior number, on the contrary, retire in pro- 
per time; and ſo ſoon as the enemy are fallen to 
work at their lodgments, to ſecure their new poſſeſ- 
ſion, a ſudden and briſk ſally ſhould be made, to 
drive them out, before they have time to ſettle, and 
deſtroy their works; this ſhould be repeated ſo oft, 
as it may be done without too great a loſs of men, 
and may ſucceed for ſome time, as being near the 
covert-way, where ſallies may be ſo well ſupported 
from thence, as to make the foremoſt of the enemy 
give way, and theſe never fail to throw the reſt into 
confuſion ; in the mean time the works are poſſeſſed, 
which were before abandoned; but the Beſieged will 


at leaſt be obliged to give way to ſuperiority, with- 


out any hopes of returning; then it is that the Mines, 
which ought to have been placed under theſe works, 


ſhould be ſprung ;z this will not fail to deſtroy their 


lodgments only, but themſelves likewile, if they are 


well executed, This may perhaps, afford the Be- 
| ſieged 
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ſieged an opportunity to return once more, whilſt the 
enemy are yet in confuſion. | 

The enemy being now in poſſeſſion of theſe out- 
works, will endeavour to render the caponiere, which 
leads to them, uſeleſs, either by enfilading them with 
their guns, or by rolling ſtuffed gabions before them; 
this proceeding of theirs muſt be oppoſed by the fire 
of the great and ſmall arms, by ſhells, ſtones and gre- 
nades, as by fallies likewiſe; all which may retard 
g though not ſtop their courſe. 
At the ſame tine that a Place is fortified, a gallery 
with ſtone or brick ſhould be made all round the 
Counterſcarp of the covert- way; and from this others 
under the faliant angles of the glacis and the places 
W of arms in the re entring angles, nearly as far as the 
& glacis reaches: this may be done at an ealy rate. 
For inſtead of making counterforts, arches are made 
W as at Bergen-op-zoom, which, I have fhewn in my 
practical fortification, is very little more expenſive, 
and when the Place is attacked, branches are carried 
to the right and left, ſo as to make mines under every 
part of the glacis; and ſo faſt as ſome are ſprung o- 
chers are made ready ; this will oblige the Beliegers 


nake alſo mines under-ground, whereby the Siege 
W will be conſiderably retarded. 
llc is in this place, ſays the famous miner de Valliere, 
chere the greateſt uſe of mines may be made; for if 
hey are properly contrived, every part of the glacis 
Wnay be blown up ſeveral times; and if this be well 
Wexecuted, will reduce the Beſiegers either to abandon 
che Siege, or if determined upon taking the Place, 
make them pay dear for it. 

The manner how theſe mines are to be placed ang 
Wexecuted, will be ſhewn in the treatiſe of mines. 
The enemy being come near the covert-way, Will 
Wrcpare to attac it, either by ſworg in land, or by 
| K means 


* 


to proceed with great caution; and to ſecure their 
works above-ground, muſt carry on galleries and 
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means of ſaps, which they carry along the ridge of 


the glacis. To prevent the covert-way from being 
inſulted ſword in hand, a double row of paliſſades 
ſhould be placed in it, at four or five feet diſtance 
from each other, with crows-feet placed between and 
before them; likewiſe ſacks full of powder, to ſet on 
fire when the ground can no longer be maintained ; 
coffers of three feet long and a Bet ſquare are alſo 
placed three feet under ground, filled with ſhells and 
grenades. 

In the mean time, frequent ſallies ſnould be made, 
either to deſtroy their materials, if poſſible, or to re- 
tard their Approaches. But if they continue their 
Approaches, they ſhould be oppoſed with vigour 
and force; till overpowered at laſt by ſuperior num- 
bers, it will then be proper to retire behind the tra- 
verſes at the ſaliant angles, and into the redouts of 
the places of arms, making, at the ſame time, a gene- 
ral diſcharge of great and ſmall arms, from all the 
works facing the attac, and ſetting fire to the ſacks 


of powder, coffers and ſhells, which were placed un- | 


der the glacis. 

Should this happen to throw the enemy into much 
diſorder, they muſt be ſuddenly attacked to drive 
them out; and if that fails, fired upon from all the 
adjacent works. 


This kind of Defence having been continued till 


the enemy is ſo well eſtabliſhed in the covert-way, 
as that it is impoſſible to drive them any more out 


of it, the Mines are ſprung, to deſtroy their lodg- 


ments. | 
The Beſiegers having got poſſeſſion of the covert- 
way, Will prepare to attac the redouts in the places 
of arms; but if they have revetements, and their 
ditch a good row of paliſſades in the middle, they will 
give the enemy great trouble, and oblige them to 
make their Attacs by ſaps and Mines; this the De- 


fenders will oppoſe, with all that art and ſtratagem 
N I can 
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can invent; and when they have done every thing in 
their power, and the enemy are near enough, and juſt 
6 ready to ſtorm, they will at leaſt retire, ſetting fire 
to the Mines, to blow up the redouts, together with 
the works near them. Care muſt be taken, in the 
5 


ſpringing Mines in the covert-way, that they may 
; not. throw the Counterſcarp into the ditch, which 
0 would ſave the Beſiegers the trouble to make a de- 
d ſcent. 


If the ditch of the Place is wet, ſmall Floats are 
made, with parapets on each fide, muſket-proof, 
which ſerve to bring off the troops from the redouts, 
and other out-works, when they can no longer be de- 
tended, as alſo to diſturb the enemy in the covert- 
way, which they approach in the dark, give a diſ- 
charge into the works, throw grenades in them, and 
overturn the gabions with ſap-hooks and then retire 
to let the fire of the oppoſite works act, where the 
workmen being uncovered, will do infinite damage 
and retard the work. When the deſcent into the 
ditch is making, the Beſieged approach near the open- 
ing into the ditch by means of theſe Floats, ſet fire 


ch to the faſcines which are above water, and fire upon 
we the workmen: and laſtly, to deſtroy the enemy's 
the miners who are ſent to lodge in the breach. 

It may be expected that the enemy will give ſeve- 
till WF ral falſe alarms, as if they intend to aſſault the covert- 


ay, way, to put the Beſiegers upon ſpringing their Mines, 
out FF which ſhould however not be done till it can no lon- 
dg- ger be deferred; then thoſe molt advanced are fired 
firſt, ſo as not to render the others uſeleſs; and if 
the Beſiegers make Mines likewiſe, they ſhould be 
learched for, either to deſtroy or render them uſeleſs ; 
but if that is impracticable without the hazard of be- 
ng diſcovered or blown up, it would be proper to 
make a ſhew of an intended fally, before the Mines 
are ſprung, to draw great numbers of the enemy to- 
wards the place and increaſe their effect. 


1 | It 
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If the garriſon is too weak to defend the covert. 
way with open force,. a ſmall party left in the ſaliant 
angles only, with orders to give a general diſcharge, 
and retire ſo ſoon as the enemy are advanced within 
ſome paces of the paliflades, ſetting fire to the coffers, 
ſhells and grenades buried under the glacis z and fo 
ſoon as the enemy are got within the covert-way, a 
general diſcharge is to be made with all the fire-arms 
from every part of the oppoſite works, immediately 
after a ſtrong ſally ſhould be made from the places 
of arms to recover the covert- way; and this Defence 
to be continued till the enemy have quite finiſhed their 
lodgments. | 

If the Beſiegers approach the covert-way by fſaps, 


and make no galleries for Mines, ſallies are ſometimes . 


feigned, and ſometimes executed; ſhells and grenades 
are thrown to retard the work, and when their lodg- 
ments on the ridge of the glacis are made and filled 
with troops, their Batteries finiſhed and ready to fire, 
the Mines are ſprung, which if well executed, ſhould 
blow up both their lodgments and Batteries at once; 
if the enemy have any galleries by which they diſ- 
cover the mines, it will be neceſſary to deſtroy their 
cavaliers by guns placed in the works oppoſite to them, 
and by ſhells and ſtones thrown into them; and a ge- 
neral ſally ſhould be made on all their works at once. 


 Deyencz of the Pass Ac over the Ditch before the 
Ravelin. 


NH E Beliegers having poſſeſſion of the covert: 
way, and perfected their lodgments in it, will 

fall to work at their Batteries for making Breach, 
and at the deſcent of the ditch; this work muſt be 
oppoſed by the fire of both great and ſmall arms; if 
the ditch is dry, ladders may be ſet againſt the coun- 
terſcarp, and from them grenades thrown into the e- 
nemy's lodgments, while ſome with ſap-hooks pull 
down the gabions, ſand-bags, Sc. to uncover and 
e xpoſe 
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expoſe the workmen to the fire of the Place. Mines 
may be uſed here with great advantage, for they 
furniſh various means to fatigue the Beſiegers and 
obſtruct their work; to make them loſe alſo much time 
and. many men. 

Mines ſhould particularly be placed under the Bat- 
teries of the Beſiegers to blow them up, which may 
be done ſeveral times, if the gound permits, to make 
ſeveral under one another *, by which the enemy will 
loſe much time in the repairing them; and if theſe 
mines are rightly placed, they may throw the guns 
every time into the ditch, by which they will be ob- 
liged to bring others from diſtant places, and will ne- 
ver be ſecure till they are maſters under-ground ; 
and while they are repairing their works, the retrench- 
ments 1n the ravelin and baſtions may be finiſhed, if 
not done before. | 

Whule the enemy are repairing their Batteries to 
make Breach, they work at the deſcent into the ditch 
at the ſame time; which, when made under-ground, 
the. miners ſhould endeavour to oppoſe them; if the 
ditch is dry, {mall detachments of five or ſix men 
may be placed near the counterſcarp, to watch the 
moment that the enemy break through the revetement 
of the ditch to fire into the gallery, and then retire 
on each ſide of the opening to load their arms again ; 
this may be frequently repeated, whereby the ſappers 
will either be killed or obliged to retire, and muſt 


At the Siege of Turin, in 1706, the Beſieged blew up the 
Batteries of the Beſiegers which were on the covert-way ſeveral 
times; by this, and other ſtratagems, they gave time to Prince 
Eugene to come up, and drive the French out of their Lines, and 
relieved the Town. | 

Belidor made three Mines at La Ferre in 1729, one under ano- 
ther, under the Batteries which were to make Breach in the Lu- 
nets, at the fide of the ravelin, with which we blew up theſe 
Batteries three ſeveral times, and every time tumbled the guns 
into the disch. 
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retard the works; fire-balls and grenades may like- 
wiſe be thrown into this opening with great ſucceſs, 
Beſides what has been ſaid concerning the Defence 
of a dry ditch, caponiers are made in the entrance 
near the ditch of the Place ; that is, a kind of para- 
et ſloping like a glacis croſs the entrance of the ditch 
before the ravelin, behind which a few ſmall guns 
are placed, whoſe fire, with that of the oppoſite Nees 
of the baſtions, well directed, will increaſe the De- 
fence conſiderably. Theſe caponiers ſerve alſo to 
{ally from thence, and to fall on the workmen in the 
ditch, which may be done with ſafety, by reaſon of 
the ſecure retreat. | 8 4 
The paſſage over a dry ditch may be diſputed 
with great advantage a conſiderable time, by frequent 
ſallies, Mines and fire-works ; whereas that over a 
wet can only te oppoſed by the fire of the great and 
ſmall guns, and burning the faſcines above water ; 
or if the water has a ſtrong current, by ſuddenly o- 
pening ſome ſluices to carry away their faſcines, and 
whatever elſe is uſed to make the paſſage. But as in 
time the Beſiegers will ſurmount all thoſe obſtacles by 
their ſuperiority, we ſhall ſuppoſe that they have car- 
ried their works quite up to the Breach, 


DEFENCE of the RAVELIN. 

HIL E the paſſage over the ditch is making, 

all neceſſary precautions are taken to oppoſe 

the enemy, and to defend the Breach, with all the 
ſtratagems and force that art and opportunity can 


ſuggeſt; guns are placed every where from whence 


the Breach may be ſeen; the retrenchments in the 
ravelin are- put in good condition; a row of paliſſades 
are placed along the middle of the ditch, from one 
end to the other, with a ſally-port at each end, as 
likewiſe another on the out- ward ſlope of the parapet, 
in an horizontal manner, rather inclining a little with 
the points downwards, ſo that the grenades thrown 


upon | 
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upon them may roll down into the ditch. The pa- 
liſſades in the ditch ſerve as a kind of barrier for the 
Beſieged to retire behind, when hard preſſed, and for 


keeping troops there in readineſs, either to ſupport 
thoſe who defend the Breach, or ſecure their retreat ; 


as likewiſe to prevent the retrenchment from being in- 


ſulted ſword in hand. 


If the garriſon is ſufficiently ſtrong, two or three 
retrenchments may be made, with parapets of about 
12 Or 15 feet thick, a rampart of 15, and a ditch 
of 18 or 20 wide; each of the ditches ſhould be pa- 
liſſaded, as well as each parapet, in the ſame manner 
as was directed for the firſt. 

As the ravelins are very ſpacious, a Governor, 
who has every thing neceſſary for a good Defence, 
ſhould not ſtop with the bare works of the Place, nor 
with one ſingle retrenchment in each work, but on 
the contrary, make ſo many as the works will admit 
of ; which being well made, and ſecured from being 
inſulted {word in hand, will enable a ſkilful com- 
mander to defend every inch, with great advantage. 

If the enemy intend to take the ravelin by ſtorm, 
and their troops are ready to mount the Breach, a 
vaſt quantity of all kinds of combuſtibles are thrown 


at the foot of the Breach, to be fired, and conſtantly 


ſupplied with fewel, when they are mounting the 
Breach ; a great number of grenades are thrown down 
amongſt them, ſacks filled with powder, glaſs or 
earthen bottles filled with powder, and burning mat- 
ches twiſted round them, thundering barrels, crows- 
feet, harrows, and large timbers with long iron ſpikes, 
faſtened with chains, ſo as not to be removed by them, 
as; alſo ſhells ſo confined as not to roll out of the 
Breach; a great quantity of looſe powder is alſo ſcat- 
tered about, and fire ſet to it, at the approach of the 
enemy ; all kinds of fire-works and engines made for 
military execution, ſhould be employed to retard the 
loſs of the work. This being properly executed, 


4 and 
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and fire-arms, both great-and ſmall, well ſerved, to- 
gether with the mortars for throwing ſhells and ſtones, 
will do them infinite damage, and retard the taking 
of the work ſeveral days; as at the Siege of Turin. 
When all the Defence is exhauſted, and the ene- 
my got at laſt poſſeſſion of the Breach, the Mines 
are fired, to deſtroy, if poſſible, all thoſe in the 
Breach, and overſet all their works in it; which be- 
ing perceived by the Beſieged, they muſt return im- 
mediately, and clear the Breach, ſo as to render it 
impracticable. Several Mines ſhould be made one 
under another, if the ground will permit, that the 
Breach may be deſtroyed ſeveral times, which will 
ſerve to diſhearten the enemy's troops, and quite ex- 
hauſt their patience. | 
Should they attempt to get poſſeſſion of the Breach 
by means of ſaps, they muſt be continually harraſſed 


with fire-works of all kinds; grenades, even ſhells, - 


may be rolled down amongſt them, and they ſhould 
frequently be ſuddenly fallen upon, by a party of ten 
or twelve men, to drive them out and deſtroy their 
works; and ſometimes ſmall Mines may be ſprung ; 
and laſtly, when all endeavours, either of force or 
ſtratagem, are over-come by the obſtinacy and ſupe- 
riority of the Beſiegers, as the laſt reſource of the Be- 
ſieged, a great Mine ſhould be ſprung, which being 
well executed, will deſtroy the Breach in ſuch a man- 
ner as to make. it abſolutely impraCcticable. 
But. ſuppoſe, the Beſiegers are maſters of the 
| Breach, and their lodgments in it ſo well ſecured, as 
to make it impoſſible for the Beſieged to drive them 
out, all poſſible precautions are taken to perfect the 
retrenchments in the ravelin ; the Beſiegers will there- 
fore be obliged to make uſe either of Mines or guns 
to deſtroy them. In the firſt caſe, the miners cannot 
approach the parapet before the paliſſades in the ditch 
are broke; which when attempted by the enemy, 
they muſt be briſkly fired upon, and a great Tſe 
| | « 
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of grenades thrown amongſt them, to give them great 
trouble in doing it; however, as it muſt be done at 
laſt, we ſhall ſuppoſe that they have accompliſhed it 
one way or other; ſo ſoon as they are broke, great 
quantities of fire-works, with all kinds of combuſtibles 


are thrown into the ditch, by which means the Ap- 


proach will be retarded fo long as the fire continues. 

In the mean time, a gallery ſhould be made from 
the ditch behind the firſt retrenchment, and carried 
under its parapet to lie in wait there for the enemy's 


' miners, and oppoſe their making of Mines to blow 


up the firſt retrenchment; and ſo many Mines ſhould 
be made by the Beſieged as may blow up the whole 
retrenchment, when it can be defended no longer. 
When a Governor 1s determined on.a long Defence, 
and is provided with every neceſſary for that purpoſe, 
numberleſs ſtratagems may be uſed, both above and 
under ground, to fatigue the enemy, and make them 
loſe more men and time than the conqueſt is worth. 
If the Beſiegers are put to the neceſſity of making 
Breach in theſe retrenchments with their cannon, it 
will coſt them infinite time and trouble to make a 
paſſage for their guns through the ditch, and to bring 
them up the Breach, as alſo to erect a Battery in the 
ravelin, under the near fire of the retrenchment, 
which cannot be ſilenced till that Battery is made; 
and they may likewiſe be all that time oppoſed by 
ſudden ſallies, Mines, grenades, and all kinds of fire. 
works, and when their Battery is finiſhed, and ready 
to fire, it may be blown up. 
Whatever has been ſaid relating to the Defence 
of the firſt retrenchment, may be put in practice in 
the Defence of the ſecond and third likewiſe, if there 
are ſo many; ſo that a ravelin or any other conſider- 
able out-work, when defended as it ſhould be, will 
ſtop the enemy a conſiderable time. 
This has ſeldom been the caſe, if there is one re- 
trenchment in a work, it is generally deem'd ſuffici- 
ent ; 
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ent; but it oft happens that there is none; ſo 
that it may be ſuppoſed, a Defence like that we 
have been explaining is only chimerical, if the Sieges 
of Vienna and Candy, both by the Turks, were not 
inſtances of the contrary, where there was hardly an 
inch of ground either within or without thoſe great 
cities, as far as the extremities of the glacis, and 
even beyond them, but what was retrenched and 
countermined. 


DEFENCE of the PASSAGE over the ditch before 
the BASTION, 

HILE the enemy are carrying on the 

Attacs of the ravelin, they work at the deſcent 

and paſſage over the ditch before the baſtion at the 

ſame time; all that has been ſaid with regard to the 


defence of the ditch before the ravelin, may be exe- 


cCuted in the defence of this: to which may be added, 
that the caponier leading from the middle of the cur- 
tain to the ravelin, when the ditch is dry, will be of 
great uſe to fire upon the enemy in their paſlage, 
and to ſally from thence, to deſtroy their works: a 


row of palifſades may be placed in the middle of the 


ditch, before and parallel to the faces, and at each 
end of them, oppoſite to the flanks, caponiers or 
breaſt-works may be made ſomething lower than thoſe 
before, and ſo as to flank the paliſſades, behind which 
ſmall guns may be placed loaded with grape-ſhot to 
defend the paliſſades. 

All caponiers or retrenchments made in the ditch, 
ſhould be covered with ſtrong planks, to ſecure thoſe 
placed there from the grenades and other fire-works, 
as likewiſe ſtones thrown by the enemy placed near 
the oppoſite counterſcarp. 85 

But as this covering may be ſet a fire, the planks 


muſt be covered with ſome earth or dung, or with freſh. 


ox-hides. 
Theſe lodgments in the ditch ſhould alſo be coun- 
termined, 
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termined, if poſſible, or elſe coffers and ſhells ſunk 
in them to blow up the enemy when the works can 
be no longer defended ; the horſe may be uſed with 
ſafety in the ſallies from hence, having the reſt of the 
ditch to retire into. 

If the ditch is wet, and has tenailles, the fire from 
them will very much obſtruct the paſſage ; and the 


floats or boats mentioned before, may approach the 


Beſiegers works in the dark, pull down their parapets 
of faſcines with their long iron hooks and forks, and 
thereby expoſe the workmen to the fire from the ba- 
ſtions, curtains and flanks; and when their works 
are raiſed above water, a quantity of fire-balls and 
other fire-works are thrown upon the faſcines to burn 
them. 

If there are any dykes or ſluices, they may be o- 
pened ſo ſoon as the work is raiſed to any height, 
that the rapidity of the current ariſing from thence 
may overſet and carry away the works. But it muſt 
be obſerved, that if there is a ſluice to let in the wa- 
ter it ſhould never be opened till the laſt extremity ; 


for if once the ditch is filled, all the ſtratagems which 


a dry ditch can afford, are over; on the contrary, 
when all the defence is exhauſted, and the Beſiegers 
are mounting the Breach, if then the water is let In, it 
will put them into ſuch confuſion, that they may be eaſily 
repulſed with the loſs of all thoſe that have paſſed the 
ditch, provided the water can be raiſed ſuddenly to a 
great height. 

When Landau was Beſieged by the Imperialiſts, 
de Valliere adviſed the Governor not to open the 
ſluices till the aſſault was made, and by not taking his 
advice, the Place was taken much ſooner than it 
would have been, had the ditch not been filled ſo 
ſoon. 

Belidor in his Architecture Hydrauliques, has ſhewn, 
that if proper ſluices were built under the bridges, 
and at the ends of the ditches, where a ſufficient quan- 

tity 
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tity of water can be had, how one ditch may be kept 
full of water whilſt all the others are dry, and how 
to fill or empty the ditches as occaſion requires. If 
this ſcheme was purſued, it would be next to impoſ- 
ſible to take the Place by open force, at leaſt not 
without loling more men, and be at greater expence 
than the Place is worth. The defence before the 
baſtion is certainly the moſt ſhining part of a prudent 
Governor; without expoſing the garriſon to be cut 
off, or even going out of their works, he may put all 


ſtratagems in practice to deſtroy the enemy's works 


and workmen many times; while, on the contrary, 


the enemy can oppoſe him but with a ſmall number, 


and which can only be — from places at a 
great diſtance. | 


Die ance of the Ai 


3 H E Beſiegers having finiſhed the paſſage over 
the ditch, and the Breach ready for an aſſault, 


kihey muſt be oppoſed by the ſtouteſt men of the gar- 
riſon; ſome of them ſhould be armed with breaſt- 


plates on this occaſion, and long pikes in their hands 
to defend themſelyes, and to repel the enemy if poſ- 
fible. It is ſuppoſed that a Governor, who is reſol- 


ved to defend the Breach in the baſtion, has made 


one or more retrenchments in it, and placed a row 
of paliſſades in the middle of the ditches before them; 
and if theſe retrenchments are made with faces and 
flanks parallel to thoſe of the baſtion, Vauban would 
have rows of paliſſades croſs the rampart, for the de- 


fenders to retire behind when drove back by the aſſail- 
ants; not only ſmall light guns ſhould be placed in 


theſe retrenchments, but likewiſe mortars to fling ſhells 
and ſtones, by which, when the Beſiegers are lodged 
in the Breach, they may be ſo harraſſed as to be una- 
ble to keep that poſt. Mines ſhould likewiſe be made 
under theſe works, ſo that when the Breach 1s loſt, 
the Pehiogers cannot come underground to blow them 
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up, and to oblige them, if poſſible, to make a bat- 
tery in the Breach to batter theſe retrenchments, which 
will coſt infinite trouble, and during that time other 
ſtratagems may be uſed to retard the work. The ſe- 
veral ſtratagems mentioned in the defence of the Breach 
of the ravelin are to be practiſed here; and when the 
defenders are obliged to give way to the ſuperior force 


of their enemy, they ſhould open to the right and 


lefr, and retire along the parapets, to leave room for 
the guns placed in the retrenchment to give a general 
diſcharge upon the enemy, which ſhould be done with 
grape-ſhot; this being well executed in proper time, 
it will ſurprize, if not drive the enemy back; which 
being perceived, a vigorous and ſudden onſet ſhould 
be made to puſh them down the Breach, if poſlible, 
and then to repair it. ? 5 

Various ſtratagems may be uſed in the defence of 


the Breach, beſides thoſe mentioned; viz. water-en- 


gines may be placed in the retrenchments with leathern 
pipes, which would make a kind of artifical rain, and 
being directed towards the Breach ſpoil the enemy's 
fire-arms, ſo as to make them uſeleſs for the preſeat ; 
engines may be contrived to fling heavy ſtones, or 
large pieces of timber amongſt them, or to blow duſt 


or ſand in their faces; an ingenious man may find a 


thouſand ſchemes to ſtop an enemy upon ſuch occa- 
Bonk - : | 
When Alexander the great beſieged Tyre, the Be- 
ſieged filled armours with ſand, which they heated, 
and threw them among the Aſſailants, whilſt they 
were endeavouring to climb the wall ; the ſand, thus 
heated, ſtuck ſo to their cloaths that it was impoſſible 
to get it off, and burnt them to the very bones. 
Hannibal, the Carthaginian, in a fea engagement, 
threw pots filled with ſnakes amongſt the enemy; the 
pots being broke the inakes run about all over the 
ſhips, which terrify'd them to ſuch a degree that he 


preſently conquered, = 
5 Whoever 
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Whoever reads of the ancients manner of attacking 
and defending Places, will find that they were much 
ſuperior to the moderns in contrivances ; and ſince the 
Invention of gun-powder all thoſe engines which were 
of uſe before, have been entirely neglected; but TI am 
perſuaded that many of them would be as uſeful now 
as ever, eſpecially in the defence of Places. 

When all ſtratagems are exhauſted, and the enemy 
at laſt ſucceed, the Beſieged retire and ſet fire to their 
Mines, as in the defence of the Ravelin, which be- 
ing well executed, will deſtroy the Breach ſo effectu- 
ally, as to render it impoſſible for the Beſiegers to 
lodge in it, as happened at Maęſtricbt when it was be- 
ſieged by King William, then Prince of Orange, and 
detended by Calvo the French Governor; the Beſieg- 
ers having lodged in the Breach at the ſaliant angle 
of the baſtion were blown up by a Mine, and the 
Breach deſtroyed, ſo as torender its repair impracticable. 
They made another Breach near the angle of the 
ſhoulder, and when they had lodged in it, were blown 
up as before; they then made one near the other an- 
gle of the ſhoulder, where they were ſerved in the 
ſame manner; by this means the flower of the Army 
were deſtroy'd, and Prince Conde coming up with 
a ſmall Army to relieve the Town, the Siege was 
raiſed. : 
Suppoſing the Mines ſhould not produce the de- 
ſired effect, they will at leaſt diſorder the Beſiegers 
ſo much, that if they are charged ſuddenly with 
vigour, they may be drove out and the Breach 
repaired. . 
lf the enemy attempt to lodge in the Breach by 
means of ſaps, they mult be charged often with ſmall 
parties of ten or twelve men only; ſhells, ſtones, and 
grenades thrown amongſt them, as in the Defence of 
the ravelin, and when it can be no longer defended, 
the Mines are ſprung. If the ditch is dry, the enemy 


may be diverted from their deſign, by Mines carried 
on 
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on underneath the ravelin from the gallery, which 
ferves as a communication between the ravelin and the 
curtain; ſo ſoon as the enemy prepare to aſſault the 
baſtion, fire is ſet to theſe Mines to blow up their lodg- 
ments in the ravelin, which being immediately taken 
poſſeſſion of by the Beſieged, they may fire from thence 
upon the Beſiegers in the Breach of the baſtion ; this 
will oblige them to retake thoſe lodgments, and in 
the interim the Breach in the baſtion may be repaired. 

If at the ſame time another Mine is carried under 
the Breach of the ravelin, and ſo ſucceſsfully ſprung, 
as that the enemy's works there are deſtroyed, and 
themſelves driven out; they cannot proceed in their 
attac, till they have taken the ravelin, which cannot 
be done without great trouble and loſs of time, beſides 
diſmaying their troops, ſeeing all their labour loſt, 
and dangers returned: ſuch a maſter-ſtroke may not 
improbably occaſion the raiſing the Siege, or reduce 
the enemy ſo low, as to make it eaſy for the Beſieged 
to relieve the Place. 

While the enemy are buſy in retaking the ravelin, 
the Governor ſhould lower the flanks which were ru- 
ined, and make new embraſures ; they ſhould not be 
quite opened till the guns are ready to fire; and if the 
Governor adds another flank within the baſtion or Bat- 
tery higher than the other, he will be in a condition 
to diſmount the enemy's guns oppolite to theſe flanks, 
having more to oppoſe them with, than they can bring 
againſt him. 

The enemy having retaken the ravelin, and repaired 
the diſordered paſſage over the great ditch, as likewiſe 
the Breach, will attac the baſtion again, which is 
therefore to be defended with the ſame force and ſtra- 
tagems as before; and when the Beſieged can main- 
tain their ground no longer, retire behind the paliſſades 
in the ditch of the retrenchment, ſetting fire to their 
Mines, if there are any left, whilſt thoſe within the 


retrenchment fire with all their might into the Breach. 


with 
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with guns and mortars, ſtones, grenades, and ſmall 
armes | 3 
The enemy having made themſelves maſters of the 
Breach, and finiſhed their lodgments in it, will be 
obliged to take the paliſſades and retrenchments with 
the ſame trouble and precaution as thoſe in the rave- 
lin; they muſt therefore be defended in the ſame man- 
ner as thoſe, and this muſt be continued and repeated 
till the Beſieged are reduced to the laſt retrenchment, 
where the Governor having no more ground left to 
defend, may agree to a capitulation, which, if not 
very advantagious, cannot but be glorious, both for 
him, and thoſe who fought under him. 
Tho! it is uſual to attac the baſtions, yet it has hap- 
pened that the enemy have attacked the curtain, be- 
ing aware that the baſtions were well retrenched, as 
Prince Eugene did at Liſle, and therefore the Beſieged 
ſnould prepare againſt ſuch an attac, by making re- 
trenchments at each end of the curtain, croſs the ram- 
part, to flank the Breach, and placing guns in them 
loaded with grape -· ſnot; they ſhould likewiſe pierce 
the walls of the buildings oppoſite and near the Breach, 
for loop- holes to fire through, and place troops in all 
the adjacent places, wherever they can have a view 
of the enemy in the Breach; as the Inhabitants of 
Barcelona did, where the French and Spaniards toge- 
ther were driven twice from their lodgments on the 
rampart, and at laſt allowed terms of capitulation. 


RETRENCHMENTS, and their Figure. 


Etrenchments ſeem to have been much more in 
uſe formerly than at preſent, though it is im- 
poſſible to account for their neglect; they are now 
ſeldom uſed in any works; the Governors content 
themſelves with defending the works of the Fortifica- 
tion only, without taking any farther trouble to make 
new, whereby the Siege may be lengthened; and 
it has generally happened of late, that ſo ſoon 4 
| : | Tic 
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the Beſiegers get maſters of the covert · way, the gar- 
riſons have capitulated. It is certain, that for fach 
defences it were ſuperfluous to make any additional 
works, ſince the chief of thoſe already made ſeem of 


no farther uſe than to make (as term'd) an honourable 


capitulation ; but if the body of the Place, and the 


large ditch round it, are to be of no more uſe than 


they make of them at preſent, it would be as well to 
make only a ſingle rampart, without either baſtions, 
or curtain, and aa ſmall ditch; this would ſave ex- 
pence, yet produce the ſame effect. 

The intention of this work is to point out ſuch 
means as may conduce to a long and vigorous defence, 
it will therefore be proper to 1 * the advantages of 
retrenchments, when they are well conſtructed and 
defended by a ſkillful Governor. 

As their parapets are to be ſomewhat lower than 
thoſe of the works, in which they are made, they can 


be ſeen from no other place than from within the 


works; ſo that if the enemy intend to batter them, 
they muſt make a paſſage for their cannon over the 


ditch and through the Breach, which cannot be done 


without trouble and time. Their uſe conſiſts in this, 
that they afford a ſafe retreat to thoſe who defend the 
Breach, enabling them to reſiſt to the laſt extremity, 
without danger of being made priſoners ; on the con- 
trary, when there are no retrenchments, the troops 


having nothing to depend on but the mercy of the e- 


nemy, become diſheartened, and oft retire ſo ſoon as 
they are vigorouſly attacked. 

When the Beſiegers are in poſſeſſion of the Breach, 
the guns of the retrenchments loaded with grape- -ſhot, 
together with their ſmall arms, do great execution 
amongſt them, and oft drives them out. Nor can 
they be ſafe in their lodgments, ſo long as they are 
not maſters of the retrenchment ; for the Beſieged 
may ſally from thence whenever they pleaſe, fall up- 


on them, and deſtroy their works. 


L They 
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They likewiſe obſtruct the progreſs of the enemy's 
miners, who cannot get at them till the paliſſades 
in the ditch are broke, whereas thoſe of the Beſieged 
begin their galleries at the ſame time as the Attac, 
and have only to wait for their opponents, watching 
which way they come, and, when they are near e- 
nough, to deſtroy them. 

This, with what has been already ſaid with regard 
to their Defence in the ravelin, will ſufficiently con- 
vince the reader of their uſe; it remains now to ſay 
ſomething of their conſtruction and fituation. They 
may be placed in all kind of works, where there is a 
ſufficient ſpace for them, as in baſtions, ravelins, 
horn and crown-works. Their figures are various, 
ſome in the ſame form of the work itſelf, others in 
that of the front of a polygon, that is, with two half 
baſtions and a curtain; and ſometimes with one or 
more rentring angles or bendings. Plate XXI. re- 
preſents ſeveral kinds. 


DErENYNCE of a HORN er CROW N-WwORK. 
HES E works are, or ſhould be made only for 
| incloſing a ſuburb, or ſome ſpot of ground, 
which may be advantageous to-an enemy, and which 
falls without the compaſs of the body of the Place. 
When they ſerve to incloſe any building, their De- 
fence is exactly the ſame with that of the body of the 
Place, with this difference, that they may be defend- 
ed to the laſt extremity without endangering the Place. 
When the inſide 1s not taken up with any principal 
buildings, having only magazines, ſtore-houſes, or 
hoſpitals there, which 1s generally the caſe in new- 
built Places, thoſe buildings muſt be demoliſhed ; 
and as their inſides are very ſpacious, they may admit 
of ſeveral retrenchments, ſome of which. at leaft 
ſhould be made in time of Peace, . with revetements, 
and wet ditches before them ; which. muſt be enfila- 


ded by the ravelin, and when the Place is inveſted, 


and 
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and the Attac made on that ſide; more may be made» 


An experienced Governor, who has every thing in 
plenty for his Defence, may defend a work of this 


nature a long time, and diſpute the inſide inch b 
inch; and when the enemy have got poſſeſſion of one 
retrenchment, may drive them out from another, ei- 
ther ſallying or blowing them up with Mines. 


Theſe kind of works have not always made that 


Defence, which might have been expected from works 
ſo conſiderable, and expenſive in their conſtruction 
but certainly, it has rather been owing to the inabi- 
lities of the Governors, or the want of neceſſaries to 
defend them, than to any defect of the works. 

There is hothing more particular 1a the Defence 
of theſe retrenchments, than thoſe of the ravelin, 
which I have explained; it is only to be obſerved, 
that Yauban allows no more troops for a horn or 
crown-work than for a baſtion ; which 1s not ſufficient 
for a good Defence; there ſhould be at leaſt twice 
that number, that 1s, about 2000 men. 

As horn and crown-works preſent but a ſmall front 
to the Beſiegers, and cannot be ſeen or defended by 
any other work, their reſiſtance cannot be great ; bur 
as they are very ſpacious within, retrenchments upon 
retrenchments may be made; and if their ditches 
have one or two rows of paliſſades, and theſe works 
countermined, there is no doubt that the inſide of 
theſe horn or crown-works may be defended inch by 
inch to the very lat, with great advantage. For the 
Beſiegers muſt make a Breach into every one of the 
retrenchments, either with cannon or by mines: if 
they make uſe of the former, it will coit them infinite 
trouble and time to erect the batteries, and bring the 
cannon over the ditches, where the Beſteged are ſo 
near, and can ſally upon them, nail up their cannon 
almoſt when they pleaſe, and at laft blow the batte- 
ries up by mines, If they make the Breaches by mines, 
they muit carry their galleries under the ditches and 

| 12 paliſſades; 
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palifſades; and as the Beſieged's miners lay in wait, 
may deſtroy them whenever they come near; all that 
the Beſiegers can do, is to make Breaches in the 
branches as well as in the front, and endeavour to 
deſtroy the retrenchments with ſhells, and annoy the 


defenders with ſtones; this will require much time 


and the loſs of a great number of men. I am per- 
ſuaded, that if theſe works were defended in the man- 
ner they ſhould, it would require at leaſt a month to 
take any one of them, 


DEFENCE of a SECOND DITCH and @ s E- 
' COND COVERT-WAY. 


UPPOSE that the ſecond ditch is full of wa- 
) ter, ſo high as to be even with the foot of the 
firſt glacis; they ſhould at leaſt be conſtructed in this 
manner, when the nature of the ground will admit. 
The Defence of the ſecond covert- way, and the lunets, 
are exactly the ſame as that of the firſt, when there 
is but one, and the ravelins. As che fire from the 
covert- way is grazing, and may be accompanied with 
ſtones, ſhells, and grenades, the paſſage over the ſe- 
cond ditch, as alſo the making the lodgments on the 
firſt glacis, will meet with great difficulties; and 
whenever the enemy attempt it, which cannot be done 
till about the middle of the olacis, for want of ſuffi- 
cient depth of earth above the level of the water, ſal- 
lies are to be made to drive them back; which may 
be done ſucceſsfully, the firſt covert-way being fo 
near, and the enemy not having it in their power to 
ſupport their workmen, but by a few only. 

{ he enemy having made their lodgments on the 
firſt glacis, near the firſt covert-way, they muſt be 
difturbed ſo much as poſſible above ground ; and when 
that can be no longer done, without viſible danger 
to the Beſieged, they ſpring their Mines or coffers, 


if they have __ As to the reſt of the Defence, it 
is 
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1s the ſame as if there were no ſecond covert-way or 


ſecond ditch. | 
If the ſecond ditch has ſluices to keep it dry, or let 


the water in occaſionally, it ſhould be kept dry till 


the Beſiegers have taken the ſecond covert- way, and 
have made their paſlages over the ditch ; becauſe ſal- 
lies may be made with more eaſe and ſecurity: but 
ſo ſoon as the Beſiegers begin their lodgments upon 
the firſt glacis, then the water 1s let in, which will 
probably carry away the works made thro? the ditch, 
if there 1s a ſufficient current ; or at leaſt they will be 


obliged to raiſe them; and if the water can be raiſed 
ſo high as to overflow the greateſt part of the firſt 


glacis, the Beſiegers have no other means left, than 
either to deſtroy the ſluices, or cut a drain croſs the 
ſecond covert-way and glacis; but whilſt either is 
doing, the Beſieged are not to be idle ſpectators, on 
the contrary, uſe all the ſtratagems that art and the 
ſituation can afford to retard it: if there are good 
ſtone redouts in the places of arms, and coffers full of 
powder lodged in the glacis, as likewiſe mines as low, 
as can be, the defence may be carried on a great 
while, and nothing but ſtones and fhells can hurt 


them; theſe and various ſtratagems, ſhould be uſed 


to retard the taking any of the works; for if every 
part of a Place is defended in the beſt manner, that 
of the whole muſt redound to the honour of the Gor 
vernor and garriſon, 


Derence of LVUN ETS, TENAILEONS. and 
CounTER-GUARDS. | 

} UNETS and Tenaillons are capable of great 

_ Defence, by their being ſo near the ravelin. by 


which they are defended, and from. whence: the Be- 
ſieged may ſally ſeveral times to retake theſe works 


when loſt ; the prodigious defence which the Tenajl« 
lons made at Liſie ſufficiently proves their: utility, the 
Lis Beſicgers 
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Beſiegers having been driven out three ſeyeral times 
before they could entirely take them. 
The Beſiegers are never ſecure in theſe works till 
they are maſters of the ravelin; and if the Tenaillons 
have retrenchments in them, as cuſtomary, ſo well as 
the ravelin, the enemy can never get poſſeſſion of 
them but with the utmoſt difficulty, and the loſs of 
many men. A brave Governor may make the Be- 
fiegers pay dear for taking theſe works, and prolong 
the Siege conſiderably. | 

It may be obſerved, that the enemy muſt bring 
guns into the Tenaillons to batter the ravelin in Breach, 
and if the Beſieged have any Mines placed ſo low as 
water-mark to blow up theſe Batteries, it will be dif- 
ficult for the Beſiegers to make new, eſpecially if the 
Mines are conſtructed, ſo as to throw the guns into 
the ditch of the ravelin, and when there are guns in 
the retrenchments of the Tenaillons. 

Counterguards before baſtions are works of an ex- 
cellent conſtruction, and may be defended long, be- 
_ cauſe the baſtions being lo near, they may from thence 
pour grape-ſhot, ſtones, and ſhells into the Breach, 
ſo ſoon as the enemy appear, and may prevent their 
making a lodgment there; the guns from the flanks 
likewiſe may ſcower the branches of the Counterguards 
from one end to the other; if there are retrench- 
ments in them, as cuſtomary, the Beſiegers will find 
it difficult to take them; and as the flanks car not be 
battered but from the Counterguards only, the bring- 
ing guns over the ditch through the Breach, will be 
attended with vaſt trouble and difficulty, and may be 
oppoſed by many ſtratagems; when the Beſiegers 
have at length made their Batteries, they will hardly 
have room to place ſo many guns there as the Beſieg- 
ed have in their flanks, eſpecially if they are double: 
this is what is aimed at in the conſtruction of Coun- 
Ferguards, 4 fince ſo long as the flanks are not aa 
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ed, the Beſiegers dare not venture on the paſſage of 
the ditch. 


Counterguards placed before the ravelin are de- 


fended in the ſame manner as a ravelin with a redout 
within it. 


r 


and Tenaillons joined to the ravelin, and both 
have retrenchments with revetements, as at Liſle, in 


the front attacked in 1505, the Beſiegers will find it 


difficult to get poſſeſſion of the Place, if well provided ; 
ſince it will be impoſſible to keep poſſeſſion of the 
Breach till the retrenchments are deſtroyed, which 
can be done no otherwiſe than with ſhells, and during 
the aſſault to fling ſuch ſhowers of ſtones that the 
Defenders cannot ſtand them, and as this is the only 
means by which the Beſiegers can expect to ſucceed, 
the Governor ſhould be prepared ; before the Place 
is Beſieged he ſhould conſider where the Beſiegers 
muſt place their Batteries, and place mortars on the 
ramparts of the Place, and in the ravelin ; to know 
what quantity of powder 1s required to throw the 
ſhells into thoſe Places ; which being known, when 
the Place is attacked, he may deſtroy the Beſiegers 
batteries whenever they are erected ; and as this can 
be done behind any parapet, and there being no em- 
braſures to diſcover their ſituation; they may do their 
buſineſs before they can be fired at, and then they 
may be removed to ſome other place, by which it 
will be very difficult to deſtroy them. 
Tho? I have ſaid, that there ſhould be but 12 mor- 


tars in a place of ſix baſtions, according to Yaubar's 


eſtimate, yet I imagine there ſhould be many more, 
eſpecially when a place is fortified in the manner here 
ſuppoſed ; in my opinion they are full as uſeful, if 


not more than guns: ſince if they are well directed, 


the Beſiegers will hardly be able to keep in their works 


x which 


F there are Counterguards before the baſtions 
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which are upon the glacis and covert-way, and their 
ſituation never known before their effect is felt: 
whereas on the contrary, guns require plat-forms and 
embraſures, and not being ſo eaſily removed, are 
generally diſmounted ſo ſoon as they begin to fire, 
by the ſuperiority of the Beſiegers. It is ſhameful to 


ſee a Place, that coſt immenſe ſums to fortify, hold 


out no longer than they generally do : if a Prince or 
State is at ſuch vaſt expence to fortify a Place, he 


ſhould know, that if it is not ſufficiently provided 
with every neceſſary, he only exhauſts his treaſure, 


without an adequate benefit. No man ſhould be 
Governor, but who knows how to defend it to 
the laſt extremity, with all the advantages its works 
are capable of: but it generally happens that 
an old officer, who has long ſerved, is rewarded 
with ſuch a poſt, either becauſe he always behaved 
well, or could inſinuate himſelf into his maſter's fa- 
vour, by a ſubmiſſive attendance, without conſider- 
ing whether his age renders him capable of fo labori- 
ous a taſk, or if he has ſufficient talents to make a 
proper defence. _ 

Tho? an officer may have diſtinguiſhed himſelf in 
many actions; yet, if he is not well verſed in Forti- 
fication, and has not a perfect knowledge of the 
practical part of Artillery, he can never be a good 
Governor. The great misfortune is, that the brave 
depend too much upon their courage, and neglect the 
moſt eſſential part of the art of war; or is there any 
care taken to make them ſtudy it when young; it 
being thought ſufficient, when a gentleman is made 


an officer, to have courage, and a genteel behaviour; 


how prevalent this cuſtom, is too well known. 


DEFENCE of FAuss-BRA S. 


HER E are but few Places fortified with theſe 

kind of works at preſent, beſides the Citadel 

of Tournay; ſince the invention of the ricochet firing, 
the 
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the Defence of them is dangerous, and of no duration 
they ſhould have many traverſes made in them of a- 
bout 10 or 12 feet thick, and as high as the parapet, 
to prevent the effect of theſe ricochets ; for which 
purpoſe it would hkewiſe be proper to have behind 
each traverſe a kind of ſhed, covered with ſtrong 
planks of three or four inches thick, and roofed like 


a pent-houſe, that thoſe who defend them may be ſe- 


cure againſt the ricochets and grenades ; but as the 
enemy will not fail of throwing many ſhells into the 
Fauſs-bray, it will be troubleſome to ſcreen the de- 
fenders againſt their effects, except there is a ditch 
of 20 or 24 feet wide, between them and the higher 
rampart. 


All the Defence that ſuch works are capable of, 
conſiſts in ſallying from behind their traverſes, to 
deſtroy the lodgments which the Beſiegers are obliged 
to make from the lower parapet to the 1728 how- 


ever, this may be done for ſome time, if the place 
does not become too dangerous from the ricochets, 
ſhells and ſtones, in which caſe it ſhould not be de- 
fended with obſtinacy; the troops may be more ad- 


vantagiouſly employed in the Defence of the body of 


the Place. 


DEFENCE of 4 Place fortified with TO WE R./ 
Bas TIONs. 


T H E Defence of ſuch Places differs little from 
one fortified with baſtions, only as the coun- 


terguards are detached from the body of the Place, 


they may be defended to the laſt extremity; and as 
they are very ſpacious, admit of ſeveral retrench- 
ments, made either in the ſame form of the counter- 
guards, or in that of the front of a polygon, which 
being well paliſſaded, may retard the Siege conſider- 
ably ; theſe retrenchments ſhould likewiſe be under- 
mined, that when they can no longer be defended, 
they may be blown up, to prevent their ſerving the 

Beſiegers 
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Beſiegers as epaulements againſt the fire of the Place. 

As the bridges of communication made on each 
Side of the Towers are entirely covered againſt the 
Beſiegers fire, and the ditch before the towers but 
narrow, the communication from the Place to the 
counterguards cannot be interrupted; ſo that after all 
the retrenchments, which theſe works may admit, 
are defended and retaken to the very laſt; the guns 
placed on the faces adjacent to the towers, which can- 
not be diſmounted by ricochet firing, will do great 
execution, and may deſtroy the Beſiegers lodgments 
ſo as to be drove out with eaſe; this may be done, 
ſo long as theſe guns remain unhurt, and which can 
only be effected by ſhells; even then the Governor 
has it in his power to replace thoſe that are diſmoun- 
ted. The true Defence of ſuch Places, conſiſts in 
that of the counterguards, and not in the Towers, 
as authors imagine: ſince the inner parapet is intirely 
covered by that of the counterguard, and cannot be 
enfiladed on account of the towers, as I have obſer- 
ved, and the bridges of communication quite ſecure ; 
the inſide of the counterguards may be defended inch 
by inch,. both above and under ground, with more 
advantage than any other work : after all this Defence, 
the place is not open, the garriſon may defend the 
paſſage over the ditch, and the Breaches made either 
in the Towers, or adjacent ramparts, a conſiderable 
time before they are reduced to capitulate. 


To prevent the caſemates from being choaked up 


by the rubbiſh, a party of men ſhould be ſent into 
the ditch upon floats, if it is wet, ſo ſoon as it is 
dark to remove it; and to prevent thoſe within the 
caſemates from being ſtifled with the ſmoke, ſome 
air-machines ſhould be placed in them to drive out 
the ſmoak and draw in freſh air; tho? there are ſeve- 
ral ſmoak-holes to let the air out, yet they are inſut- 
ficient to clear them, unleſs other means are uſed. 
When the Beſiegers have made a breach in the in- 
: | ner 
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ner rampart or in the Towers, and finiſhed the paſ- 
ſages over the ditch, the Governor may then conſider 
if he is able to ſuſtain an aſſault; if he is, he ſhould 
do it under pretence of making an honourable capitu- 
lation, Places have oft ſurrendered before the Breach 
in the body of the Place has been practicable; which 
ſhould be ſeverely puniſhed, to prevent ſuch treache- 
rous cowardice, ' f TT 

Tho? the French Governors are by their inſtructions, 
to ſuſtain one aſſault at leaſt in the body of the Place, 
yet few have comply'd without being puniſhed : When 
Landau was beſieged by the Imperialiſts, the Gover- 
ner capitulated fo ſoon, as the Beſiegers got poſſeſſion 
of the counterguards, tho* the Towers and inner ram- 
parts were yet good and little damaged. Nothing 
but the want of every neceſſary could excuſe this Go- 
vernor, that he was not puniſhed is weil known, but 
what reaſons he alledged for his timidity is uncertain, 


' Derxnce of a Place acceſſible on one fide only. 


Skilful Governor ſhould firſt examine carefully, 
if thoſe ſides which are eſteemed inacceſſible are 
really ſo; if by ſome means the enemy may not be able 
to approach that way; or if they are not inacceſſible, 
it may be poſſible to make them ſo; if he finds that 
it may, he ſhould immediately ſet the garriſon to work 
before the enemy is near to obſtruct them; he ſhould 
ſtrictly obſerve, if the enemy can place Batteries on a 
riſing ground ſo as to annoy ſome of the works; in 
which caſe, if the ground cannot be levelled, he 
ſhould raiſe a redout there, to prevent an approach 


that way. If theſe redouts cannot be ſupported and 


defended by the works of the Place, cavaliers may 
be made in the neareſt baſtions to command that 
ground. If any part of the Town is ſurrounded by 
marſhes, rivers, or the Sea, he ſhould conſider, if in 
a dry ſeaſon they may not be paſſed over, and take 
every neceſſary precaution. Many obſervations may 

be 
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be made on uneven ſituations, which cannot be fore- 
feen but by thoſe upon the ſpot, and it is the Gover- 
nor's duty frequently to examine, and conſider what 
may be done to render the Approaches as dangerous 
and difficult as poſſible. . 
A great advantage ariſing from ſuch a ſituation is, 


that the works on that ſide which is acceffible are 


not to be enfiladed by the ricochet Batteries; and to 
be attacked in the front only; and as the inacceſſible 
ſides need only be guarded by a few men, the beſt 
part of the garriſon may be employed in the Defence 
of the works attacked; as the troops are in no dan- 


ger of being cut off from the Place, they may ſally 
out when they pleaſe, and oblige the enemy to begin 


their Approaches at a great diſtance: the Governor 
may alſo conſtruct ſome redouts or retrenchments be- 
yond the glacis to keep off the enemy, taking care, 
that theſe outworks, when loſt, become not a ſhelter 
to the enemy, for which purpoſe they muſt either be 
mined, or made ſo as to be defended and enfiladed 
by the covert-way. As the Governor 1s before ac- 
quainted which fide is to be attacked, he has leiſure 
to prepare for the enemy's reception; that whenever 
they appear, he may be able to put his deſigns in 
execution. | 


DEtrENcE of a Place ſituated on a bigh Hill. 


IH E Governor ſhould carefully examine the 
environs, and if any part of the hill is flat, and 
not taken in by the works, he ſhould make out-works 


there cloſe to the brow of it; if the avenues leading 
to the Place are hollow, and there are any places 


which command them, Batteries ſhould be raiſed 
there; and if there are other hills which command 
any part of the works, a redout, or ſome other work 
ſhould be made there, and a detachment put in it. 
. Whatever may favour the Approach of the enemy, 
ſhould either be eraſed or fortified, and this _— 
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be done before the enemy appears; as likewiſe a ſuf- 
ficient quantity of proviſion for a twelvemonth, or lon- 
ger, procured from the neighouring country, and 
kept in magazines againſt the time of a Siege: but, 
eſpecially water, as generally wanted in ſuch Places ; 
for which reaſon the Governor ſhould keep the ciſterns 
for receiving the rain-water always in good order, 
uſing it with great ceconomy, at leaſt when there is 


any danger of an Attac; and if there are any wells 


or pumps he ſhould not ſuffer the inhabitants to ſpoil 
them, or uſe more water than abſolutely neceſſary : 
whenever an enemy finds it too dithcult to attac the 
Place in form, he generally turns the Siege into a 
Blockade, thinking it eaſier to ſtarve the garriſon than 
to reduce them by force, which however will not ſuc- 


ceed, if the Governor has taken neceſſary precautions: 


add to this, that in winter, or bad weather, when 
the enemy cannot guard all the avenues lo ſtrictly as 
at other times, care ſhould be taken to make uſe of 
that opportunity to bring in corn, cattle, &c. that 
may be wanted. There are many circumſtances ari- 


ſing either from the nature of the ground about the 


Town, or from time, ſeaſon, or opportunity, in 
which a ſkilful Governor may provide himſelf with 
theſe neceſſaries, in caſe the enemy, after finding all 
their endeavours to attac them fruitleſs, ſhould reſolve 


to turn the Siege into a Blockade. 


DteFEnCE of a Place ſituated near a river. 
QUCH Places being generally of great impor- 


tance, on account of their trade, a Governor 


ſhould take more than uſual care to preſerve it be- 
fore an enemy appears; examine all the parts of the 


works, and put them in good order of Defence if they 


are not ſo: if the river runs on one fide, and there is 
only a fort on the other to cover the bridge, as is 
frequently the caſe, he ſhould conſider if when the 
water is low in a dry ſeaſon, the enemy may not paſs 

; along 
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along the ſhore, and inſult the Place on that ſide; 
and take proper care to prevent them; and if a Bat- 
tery can be erected on the other ſide to enfilade any 
part of the works, or make Breach, which often hap- 
pens, ſome outworks ſhould be conſtructed to make 
the Place as ſtrong on that ſide as on any other. It 
is to be obſerved, that the enemy make their Ap- 
proaches commonly by the river- ſide, becauſe one of 
the flanks of their Attacs is thereby ſecured ; and 
the artillery, ammunition, and ſtores, may be brought 


by water near the place where they are wanted; and 
conſequently the Place ſhould be made rather ſtron- 


ger there than any where elſe ; particular care muſt 
alſo be taken, that the enemy do not come down 

the river in boats by night, and ſurprize it that way, 
If there are any iſlands near the Place, from 
whence a part of the works may be enfiladed or bat- 
tered in Breach, as at Old Briſac and Fort Kell, 


ſome works ſhould be made in thoſe iſlands, to keep 


the enemy out, which is of more importance, as theſe 
works ſeen from thence cannot be enfiladed or bat- 
tered from any where elſe. 

If the enemy are careleſs of their Trenches on the 
ſide next the river, the Governor may order ſome 
men over in boats in the night, if he has any, to at- 
tac and enter the Trenches on that ſide, and at the 


ſame time make a ſally on ſome other part of them. 


A ſkilful Governor will know how to make the beſt 
Defence, whatever the ſituation may be, whether 
water, marſhes, or dry land, 


D.E FENCE of ſmall Places. 


parties are placed in poſts having little or no For- 
tifications, which ſerve either to ſecure the convoys 
of Ammunition and proviſion for the Army, or to 
guard ſome paſſes by which an enemy may enter the 
country, either to raiſe contribution or plunder it; 
to 


T often happens in the courſe of a War, that 
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to hinder parties from approaching either the general 
camp, or any troops from thence, which are beſieg- 
ing a Place; or laſtly, to ſecure the troops in their 
winter quarters, or more conveniently drawing them 
together on any ſudden emergency. 

An officer, who commands where he may be in- 
ſulted at any time, ſhould take care to ſecure the en- 
trance or gate, by a ſmall ravelin made of earth, 
turfed and well paliſſaded, as likewiſe the gate where 
he may ſally out; and if there are any more gates, 
they ſhould be walled up. 

If the Place has either no ditch, or a bad one, the 
old ſhould be repaired, or a new made ; and if there 
are a ſufficient number of troops, a covert-way may 
be added, well paliſaded ; but if the Place is unwor- 
thy the trouble, or there are not troops ſufficient for 
that purpoſe, care at leaſt ſhould be taken to prevent 
any ſurprize; the wall ſhould be repaired where it is 
wanted, and put in order for Defence; the princi- 
pal avenues well guarded ; ſmall parties ſent out in 
the day, to prevent the enemy from reconnoitering 
the Place; at night, the patrole ſhould continually 
be in motion, and none ſuffered to approach the 
gates upon any pretence, to prevent the fixing of a 
petard. 

If there are any round towers near the gate, as is 
cuſtomary, loop-holes ſhould be made flanking the 
gate, to fire upon the enemy. 

On any apprehenſion of the gate's being broke 
open, either by a petard or other means, and there 
is no time, or a ſufficient number of troops to ſecure 
the outſide by paliſſades or out-works, a large pile 
of dung and earth mixed together ſhould be thrown 
up againſt the gate, on the inſide, which will dimi- 
niſh the force of the petard ; and every means ſhould 
be uſed to prevent the entrance of the enemy, 

The centry placed over the gate ſhould keep a 
careful watch in the night, that no body approaches 

unperceived ; 
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unperceived z and if he hears the leaſt noiſe, muſt 
immediately give notice to the guard, that they may 
be ready, in caſe of any attempr. 

The troops ſhould continually watch in the night 


all round the rampart, or wall, to prevent an eſca- 


lade, provided with long poles and forks to overſet 
the ladders, alſo with great ſtones and timbers to roll 
down upon them ; if they have any fire-works of 
pitch. or tar, they ſhould be thrown into the ditch 
amongſt them, to burn or diſable them. If theſe and 
other neceſſary precautions are taken, the enemy will 
not have it in their power to ſurprize the Place, un- 
leſs it be done by a great part of the Army, and pro- 
vided with cannon; then it muſt be left to the diſcre- 
tion of the Commander, to wait for the enemy, or 
retire betimes. | 
It happens ſometimes that a party is ſurprized in 
a houſe, church, or orchard, without having any 
time to fortify themſelves, - It is impoſſible to lay 
down certain rules for defending ſuch Places, depend- 
ing on ſo many circumſtances ; it mutt be lefr to the 
capacity of the Commander. All that can be faid, 
on this ſubject is, that if the houſe in which he is ſur- 
prized is covered with ſtraw, or any thing eaſily ſet 
on fire, he ſhould uncover it immediately, barricade 
the doors, make holes in the wall, in ſeveral places, 
high and low, to fire through, put ſome of his peo- 
ple in the garrets, to prevent them entering that way, 
others in all the rooms of the houſe ; boards of the 
floors above ſhould be taken up near the doors, to 
leave a ſpace of three or four feet wide, to ſerve as a 
| kind of a ditch to this Fortification; and if the num- 
ber is inſufficient to defend all the parts of the houſe, 
the lower apartments muſt be abandoned, and fome 
placed over the doors, to fire down upon thoſe who 
enter. If ammunition is ſcarce, they ſhould repel 
the enemy with their bayonets fixed; and if they find 
it impoſlible to maintain their poſt, they mult retire 
in 
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in the night as private as poſſible, and all in a body, 
taking care if they meet with any enemies by the 
way, not to fire upon them, but to run them through 
with their bayonets, leſt they alarm the reſt of the 
body. By this method the late Count Saxe, with a 
Party of 18 men only, reſiſted 800, and he and his 
party made a ſafe retreat. | 


Precautions a (Governor ſhould uſe in time of War. 

Governor ſhould before any Enemy appears, ex- 
amine the works of a Place, repair thoſe that 
want it, paliſſade the covert-way, if not done before, 
allo lay ſome horizontally on the middle of the Para- 
pets, which have no Revetement ; clear the ditches 
from the mud, fee that the gates or entrances are 


well defended; keep ſtrict Diſcipline and good or- 


der in the Town, prevent the garriſon from moleſting 
the Inhabitants; watch narrowly that no Traitors 
correſpond with the enemy to betray the Place ; for 
which purpoſe, the Governor ſhould have ſome truſ- 
ty ſpies who are to get into companies unſuſpected, 


hear what paſſes, and give him notice. If there are 


any old aqueducts, or under-ground paſſages, they 
ſhould be ſtopped, and centries placed at their en- 
trances; if there is any river paſſing through or near 
the Town, parties mult be put into boats in the night, 
both above and below the Place, to watch that the 
Enemy do not come that way. In froſty weather the 
Ice in the ditches ſhould be broke every day, and 
the ſhoals laid a-top of one another towards the Place, 
which make a ſlippery unpaſſable wall. 

He thould ſend daily, parties of horſe and foot, to 
range in all the principal avenues, two or three miles 
diſtance,” to prevent any ambuſh or approach of the 
enemy, in the night he ſhould take care that the ſe- 
veral guards keep ſtrict duty, and watch carefully 
at their ſeveral poſts, not ſuffering any one to approach 
the walls, not even the centries, without the uſual 
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forms in ſuch caſes, The patrole ſhould go their 
rounds all night, to ſee that the centries do not ſleep, 
and that they lien to hear the approach of the ene- 
my, and on the leaſt noiſe or ſuſpicion, give notice 
to the guards, and they to the Governor. 

On Fair or Market. days tlie Gates ſhould be ſtrict. 
ly guarded, the horſe and foot ſhould be ready to at. 
5 ble and march upon the firſt notice; none ſhould 
paſs the gates, but who have ſome Finde buſineſs, 
or can give a good account of themſelves; the centi- 
nels ſhould not let any coaches, waggons, carts, Oc. 
enter too cloſe, and when they are loaded with hay, 
ſtraw, or any thing, wherein people may be conceal- 


ed, they ſhould be well examined before they pals; 
and never permit any carriage to ſtop upon a draw- 


bridge, on any pretence : to prevent their being 
drawn up, if required, | 

On holidays, feſtivals, or rejoicing days, the Go- 
vernor ſhould take particular care, to fee the guards 
kept in the ſtricteſt manner, and military diſcipline 
obſerved with the utmoſt rigour ; no great aſſemblies 
ſuffered after dark. 

The clergy often betray Places, as has been ex- 
perienced, the Governor ſhould frequently examine 
churches and religious houſes, to prevent conceal'd 
perſons, or if they have any under-ground paſſages 
leading out of the Town, as ſometimes have been. 
Had the Governor of Cremona taken theſe precautt- 
ons, he had not been ſurprized in bed as he was by 
Prince Eugene, who held private correſpondence with 
a prieſt, that treacherouſly concealed a body of men 


in a chapel, and others that were let! into the Town, 


thro' an old aqueduct. 

The enemy being convinced that a Governor takes 
ſuch and other precautions, will hardly attempt 
the ſurprizal of a Place, and ſhould they be ſo ad- 


venturous, it muſt certainly turn to their diſadvan- 


tage. 
CAPITULATIONs. 
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CAPITULATIONS. 


N HE Capitulation being the laſt action, both 

in the Attac and Defence, this is the moſt pro- 
per place to treat of it. = | 

When a Governor, who defends a Place, ſees him- 
ſelf reduced to the laſt extremity, or is ordered by 
his Prince to ſurrender, to get better conditions from 
the enemy, and a more advantagious compoſition, 
both for the inhabitants and garriſon, he orders to 


beat the Chamade; for which one or more drummers 


are to beat their drums on the rampart next to the 


Attac to give notice to the Beſiegers, that the Gover- 


nor has ſome propoſals to make; there are likewiſe 


put up, one or more white colours, upon the rampart, 


for the ſame purpoſe, and one of them remains either 
on the Breach or rampart, during the time of nego- 
tiation. The ſame is done for demanding a ſuſpenſi- 
on of arms, to bury the dead, and carry off the 
wounded, after a violent Attac. 
The Chamade being beat, the fire ceaſes on both 
ſides, and the Governor ſends ſome officers of diſ- 
tinction to the Commander in chief of the Beſiegers, 
who deliver to him the conditions on which the Go- 
vernor propoſes to ſurrender the Town. But as a ſe- 


curity for the officers ſent from the garriſon, the Be- 


fiegers ſend an equal number into the Town. When 
the Governor's propoſals are not fatisfactory to the 
General of the Beſiegers, he preſcribes the conditi- 


ons on which the Town is to ſurrender ; he common- 
ly threatens the Governor to allow him no conditions, 


in caſe he refuſes thoſe propoſed, within a certain 
time, or when ſuch or ſuch a work 1s finiſhed. If the 


Beſieged find the conditions of the Beſiegers too hard, 


the officers return to their homes, and the drums are 
beat upon the rampart, that every one may retire be- 
tore hoſtility begins, which 1s done very ſoon after. 
It is to be obſcrved, that during the ſuſpenſion of 
| M 2 arms, 
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arms, no work ſhould be done on either ſide, either 


to ſecure the Beſieged or the Beſiegers ; nothing ſhould 


be undertaken during the negotiation, yet it is nece- 


ſſary to be upon the watch at that time as much as at 


any other, for fear of being ſurprized by ſtratagem, 
which is now deemed lawful, 

Suppoſe, the terms of capitulation agreed upon ; 
the Governor ſends two or three of his principal offi- 
cers into the camp, and the General ſends the ſame 


number, and of the ſame rank into the Town, as 


a ſecurity for accompliſhing the Capitulation. When 
the Beſieged have performed every thing according 
to agreement, their hoſtages are ſent back; and the 
Beſiegers performing every thing agreeable to the 
agreement, their hoſtages return. 

The conditions of the Beſieged may be of various 


kinds, according to the different circumſtances or 


ſituations in which they are; the moſt common are, 

1. The garriſon ſhall march out thro? the Breach, 
with their arms, baggage, horſes, drums beating, 
matches lighted at both ends, colours flying, a cer- 
tain number of cannons and mortars, with their ap- 
purtenances, ſpare carriages, ammunition for a cer- 
tain number of charges, to be conducted in ſafety 
to the Town agreed on, and which is uſually the 
next belonging to the Beſieged: it muſt be obſerved 
to inſert, by the ſhorteſt road, or the road is ſpecity'd 


in words, which the garriſon are to march. When 
the garriſon have ſeveral days to march before they 


can reach the Town agreed on, it is required that 
the troops ſhould be provided with proviſion and 
lodgments during that time. 

2, One of the gates ſhall be delivered up to the 


Beſiegers, either the ſame evening, or at a certain 


hour next day, and the garriſon ſhall march out in a 
day or two after, according to the agreement made 
berween both parties, 
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3. The Beſiegers ſhall furniſh a certain number 
of cover'd waggons, that is, which are not to be 
ſearched, belides others to carry the wounded and 
fick, which are in a condition to be tranſported 
and, in general, all the carriages neceſſary to carry 
the garriſon's baggage, and the artillery allowed by 
the capitulatian. | 

4. That the ſick and wounded, which cannot be 
carry'd off, and are obliged to remain in the Place, 
ſhall have free liberty to go away with every thing 
that belongs to them, when they are in a condition 
todoit; and they ſhall be furniſhed, in the mean 


time, with lodgings and proviſion gratis, or other- 


wiſe, | 

5. There ſhall be no indemnification required 
from the Beſieged, for horſes taken from the inha- 
bitants, or for houſes burned or deſtroyed during the 
ſiege, | 5 : 

4 The Governor, the officers under him, and 
thoſe belonging to the Garriſon, the Garriſon, and, 
in general, every one in the king's ſervice, ſhall 
freely go out of the Place, without reprifals of any 


* 


K 


7. If thoſe who take the Town are of a different 
religion from that of the inhabitants, it muſt be in- 
ſerted in the capitulation, that the inhabitants ſhall 
exerciſe their religion without any moleſtation. 

8. The inhabitants, and thoſe depending on the 
Place, ſhall be maintained in all their rights, privi- 
leges, and prerogatives. . 

9. It ſhall be at their choice, who chuſe to leave 
the Place, ta go where they pleaſe with their effects. 
It ſhould be ſtipulated, that the inhabitants who have 
ſhewn' any partiality to the Garriſon, ſhall not be 
moleſted on that account. 

to. It is alſo mentioned in the capitulation, that 
all the powder and ammunition remaining ſhall be 
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delivered to the Beſiegers, and the loaded mines 
ſhewn. 

11. All the priſoners made on both ſides during 
the Siege ſhall be releaſed. 
= A Crim ſhould have proviſion and ammunition, 
at leaſt for three days, to be entitled to a compoſi: 
tion, without which they are to be made priſoners 
of war: if the Beſiegers have not enquired into it be- 
fore the capitulation is ſigned, it would then be an 
injuſtice to make them priſoners of war. 
When the Beſiegers will agree to no other compo- 
ſition than that the Garriſon ſhall be made priſoners 


of war, and the garriſon is not in a condition to hold 


out any longer, it is generally endeavoured to make 
the conditions as little onerous as poſlible. 
1. That the Governor, and the principal officers, 


ſhall keep their ſwords, piſtols, baggage, &c. 


2. That the ſubalterns, under the captains, ſhall 
keep their ſwords, with their baggage. 
That the common men ſhall | not be rifled, or 


diſperſed from their regiments. 


4. That the Garriſon ſhall be conducted to a cer- 


tain Place, by the ſhorteſt road, where they are to 


remain priſoners of war. 
5. That the principal officers ſhall have leave for 
two or three days to go where they pleaſe, to ſettle 


their affairs. 


6. When the Garriſon quits the Place, it ſhall not 
be permitted to decoy the ſoldiers to deſert from their 
regiments. 

The capitulation being ſettled, an officer of Artil- 
lery from the Beſiegers comes into the Place, with 
an officer of Artillery from the Garriſon, . who take 
an inventory of all the Artillery and ammunition re- 
maining in the Place; a commiſſary of proviſion alſo 
enters, to take an account of the proviſions. 

When it is neceſſary to ſurrender, and that there 


are conſiderable magazines ſtored with ammunition 
and 
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and proviſion," moſt of it ſhould be deſtroyed before 


any mention is made of capitulating, that there may 
remain, no more than what is neceſſary, that the ene- 
my may reap no benefit. If this ſnould be done after 


the capitulation is mentioned, the Beſiegers may in- 


ſiſt on not ſpoiling them; but what is done cannot 
be prevented. 

So ſoon as the Beſieged have delivered a gate of 
the Place to the Beſiegers, the firſt regiment © of the 
army enters, and mounts guard. 

The day being arrived on which the Garriſon is to 


leave the Place, the Beſiegers army is put under arms, 


and ranged into two files, between which the Gar- 
riſon paſtes, The time of marching being come, the 
General, and the principal officers, head the two 
files, to ſee the Garriion defile before them. 5 

The Governor marches at the head, followed by 


the principal officers, who make the Garriſon march 


in the beſt order poſſible. The eldeſt regiments 
march commonly the firſt and laſt, and the reſt in the 
centre with the baggage. When there are any horſe, 
they are alſo divided into three bodies, to march at 
the head, centre, and rear. Small detachments of 
horſe and foot are made, to march at the ſides of the 
baggage, to take care of its not being rifled, 

The Artillery allowed by the capitulation march 
after the firſt battalion. 

When the Garriſon is arrived at the Place agreed 
on, the Governor remits the hoſtages of the Beſiegers 
to the eſcorte; and when the eſcorte is arrived at the. 
army, the hoitages which the Beſieged have left for 
the ſecurity of the eſcorte, carriages, and other things 
allowed by the army for eſcorting the Garriſon, ale 
releaſed. 

When the Garriſon are made priſoners of war, they 


are likewite eſcorted to the Place agreed on, 


Every thing agreed on ſhould be deemed ſacred, 
ard inviolable, and every word underſtood in its ge- 
M 4 nuine 
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nuine ſenſe, without any equivocal conſtruction; yet 
as this is not always the caſe, the Governor ſhould 
be cautious not to have any word inſerted, but what 
is intelligble. Many examples proves the utility of 
this precaution. — wr 

In the capitulation of a Garriſon, where there 1s a 
Citadel, in which the Garriſon retires, there are ſſome 
particular conditions to be requeſted, viz. 

That the Citadel ſhall not be attacked at that ſide 
next to the Place; the fick and wounded, which 
cannot be tranſported,. to remain in the lodgings 

where they are; and after being cured, be provided 
with carriages and paſſports, to retire to the place 

agreed on. None to be admitted into the Citadel, 
but thoſe who may be uſeful in its Defence; thoſe 
who are uſeleſs, by no means to be ſuffered to enter. 
It muſt be mentioned in the capitulation, that theſe 
people ſhall be conducted to a neighbouring place 
belonging to their Sovereign, which is to be named. 
It ſhould allo be agreed on, to have a certain time 
allowed for the Garriſon to march into the Citadel; 
and it ſhould be ſtrictly prohibited that the Beſiegers 
ſhall make no works whatever, for carrying on the 
Approaches towards the reduction of the Citadel, dur- 


* 


ing the time preſcribed. 


A maritime Town requires alſo ſome particular 


conditions relative to the Ships which may be in the 
harbour. It ſhould be agreed, that they ſhall leave 
the Harbour the ſame day that the Garriſon docs the 
Place, or when the weather permits, to fail to the 
port agreed on. They keep all their artillery, am- 


munition and proviſion, &c, If bad weather obliges 
them to enter any harbour belonging to the Beſiegers, 


it ſhould be mentioned in the capitulation, that they 
ſhall be received, and furniſhed with neceſſaries to 
continue their voyage; they ſhould be provided with 
paſſports, and, all poſfible ſecurity, not to be inſul- 
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ted by the enemy's ſhips, till they are arrived at the 
port ſpecified. 


Many things may be ſaid, with regard to the ſub- 


ject herein treated on; it would require a larger vo- 


lume, to enter into every particular; what has been 
ſaid ſhould be regarded only as a ſummary account 
of the principal attentions which it requires, and 
what is moſt generally obſerved. | 


As a late Author judiciouſly obſerves, Places 


have different Defences, according to their ſituations, 
and as they are defended with more or leſs force, the 
experience and courage of a Governor ſhould ſuggeſt 
to him the beſt Defence, to furniſh him with reſour- 
ces to repair any accideats that may happen, and to 
make the beſt advantage of the Beſiegers miſtakes 
and negligence. 

It is not ſufficient ro have courage to defend a 
Place well, it requires a great fund of ſagacity and 
knowledge, not only in the art of War, but in For- 
tification. 


The Defence is attended with many more difficul- 


ties than the Attac, and it may reflect more honour 
upon a General, who diſtinguiſhes himſelf in it. The 
ſuperiority over an enemy in an Attac, the conveni- 
encies there is in receiving freſn forces and ammuni- 
tion, when wanted, and other neceſſaries, which ma 

be had from the neigbouring country; all this may 
ſerve to repair any accidents that may happen during 
the Siege. It is not ſo in the Defence, no errors are 
committed unpuniſhed in the face of a ſkilfull enemy. 
The attention muſt be equally over the ſoldiers and 
inhabitants; a ſtrict watch kept within and without; 
not to expoſe the troops without urgent neceſſity, 
but upon ſuch occaſions as are viſibly uſeful. The 
Governor muſt claim reſpect from the enemy, by his 
conduct and ſagacity; never yield the leaſt part of 
the works, till he has exhauſted all poſſible ſtrata- 


gems in the maintaining them. This requires great 
capacity and conduct. 
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H E Art of Mining is become one of the moſt 
eſſential parts of the Attac and Defence of Pla- 
ces: ſo much Artillery is uſed, that nothing above 
ground can withſtand its effect; the moſt ſubſtantial 
ramparts and parapets can reſiſt but a ſhort time: 
the out-works, tho' numerous, ſerve only to retard, 
for a time, the ſurrender of the Place; and that ad- 
vantage is paid dear for, by the great number of 
troops wanted to defend them, and the immenſe quan- 
tity of ſtores and ammunition expended. 

The object of a Fortification being, that a ſmall 
number of men ſhall be enabled to defend themſelves 
advantageouſly againſt a conſiderable army ; but if 
a Place requires nearly ſo many men to defend it as 
to attac it, a great expence is unneceſſarily expended, 
which will ever be the caſe if it is not countermined. 
Whereas a moderate garriſon, ſufficient to guard 
the ſeveral works, with a company of miners of 60 
men, will be able to deſtroy the Beſieged and their 
works, ſo ſoon as they come near, or upon the glacis; 
this they may do at pleaſure, provided proper galle- 
ries have been made, and that the miners know pro- 
perly to diſpoſe of the ground. This the Beſiegers 
can only prevent, by carrying on their approaches 
under- ground as well as above, which requires infi- 
| | 3289 2 55 | : nite 
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nite time and labour. The Beſieged have the advantage 
of the Beſiegers in this caſe, as having their principal 
galleries prepared before, whereby they are enabled to 
deſtroy them and their works, whenever they attempt 
to come near. Thus the true art of fortifying de- 

pends upon that of mining, as well as the Attac and 
Defence of Places. | 
Having explained, in the two biete parts of 
this work, every thing relative to all the different 
works made above-ground, by the Beſiegers and Be- 
fieged ; I ſhall endeavour here to treat as full of thoſe 
made under ground. I have ſhewn the uſe of Mines, 
and the ſeveral ſtratagems of the miners, it remains 
to explain the manner of carrying on the Galleries ac- 
cording to a given direction, that of loading them 
with a proper charge, in reſpect to their depth and 


different tenacities or text ures of the ſoil they are 


made in, together with the diſpoſitions of the cham- 
bers, ſo as to leave nothing unexplained, to render 
the art compleat. 

Before I enter upon theſe particulars, it may be 
proper to ſay ſomething relative to the riſe and pro- 
greſs of this art, as alſo to the various opinions of the 
cauſes which contribute to their effect, and of the 
form of the pit or hole they make when ſprung. 
We find in hiſtory that Mines were made long before 
the invention of Gun-powder ; for the antients made 
galleries or under-ground paſſages much in the ſame 
manner as the moderns, from without, under the 


walls of places, which they cut off from the founda- 


tion, and ſupported them with ſtrong props, then 
they filled the intervals with all manner of combuſti- 
bles, which being ſet on fire burnt their props, and 
the wall being no longer 0 fell, whereby a 
Breach was made. 

The Beſieged alſo made uſe of under-ground oat 
fages from the town under the Beſieger's machines, 
by which they batter'd the walls to deſtroy ure: J 

which 
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which proves neceſſity to be the inventor of Mines, 
as of other uſeful arts. EDM : 

Since the invention of Gun-powder, the art of min- 
ing has receiv'd great improvements, the work has 
been much curtail'd, and their effects are become 
more ſudden and terrible ; nothing can reſiſt the force 
of powder, the ſtrongeſt rocks are not proof againſt 
its 1rreliſtible force, witneſs the caſtle of Alicant, which 
was deſtroyed by the French; and many ſimilar effects 
well known thereby to have been produced. 

The firſt Mines, ſince the invention of Gun-pow- 
der, were in 1487, by the Genoeſe, in the Attac of 
Serezanella, a town in Florence; but theſe failing, 


they were ſome time neglected, till Peter Navarro, 


according to /e Blond, being then Engineer to the 
Genoeſe, and after to the Spaniards in 1503, againſt 
the French, at the ſiege of the caſtle del Quo, or Egg, 
at Naples, made a Mine under the wall, the Gover- 
nor was ſummoned to ſurrender, which not being 
complied with, he blew up the wall, and the caſtle 
was taken by ſtorm. 

Valliere relates the ſame ſtory, but differs in the 
name of the engineer ; he ſays, it was Francis George, 
an Italian, who, ſerving at Naples in quality of ar- 
chitect, propoſed to Peter Navarro, the Spaniſh Ge- 
neral, to take this caſtle by Mines, 

Since that time Mines were made in the Attac and 
Defence of moſt Places : but as the miners had only 
practical knowledge, this art received {mall improve- 
ment, till towards the end of the laſt century; the 
continual wars at that time in different parts of Eu- 
rope, in which the French were generally concerned, 


induced their miners to make tables for the charges 


of Mines, according to their depth under-ground. 
But as they had not ſufficient experience to eſtimate 
the quantity of earth to be blown up, theſe tables 
were very imperfect. 


The 
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The great engineer Vauban, was the firſt who treat- 
ed of Mines, but that art, being then in its infancy, 
he did not make that improvement which might have 
been expected from his great genius in the art of war: 
yet the world is indebted to him, for endeavouring 


to reduce this art into a ſcience, and to induce others 


to make farther enquiries: after him ſucceeded the 
celebrated Yalliere, lieutenant and inſpector general 


of the artillery, who being one of the greateſt maſters 


in the art of mining, and joining the theory to a long 
ſeries of practice, made a large ſtride towards render- 
ing this art compleat. He was ſenſible, that the pit 


or hole made in the earth when the Mine 1s ſprung, 
was not an inverted cone, nor a fruſtrum of a cone, 


as ſuppoſed by Vauban and his predeceſſors : by mea- 
ſuring ſeveral excavations, he found that it was a 
Paraboloid nearly ; and his tables were computed 
accordingly to that figure : he alſo wrote a memoir 
concerning the Mines made by the Beſieged under 
the glacis and covert-way, with ſuch judgment, that 
it will remain an eternal monument to his memory. 
Notwithſtanding theſe ſeveral improvements, in this 
art, it was far from being compleat, as ſome injudi- 
cious authors have lately advanced, there remaining 
ſtill one great prejudice to ſurmount, ſo ſtrongly im- 
printed in the minds of the practical miners over all 
Europe, that it can ſcarcely be eradicated by the moſt 
glaring evidence. Which is, that the diameter of the 


pit or hole made by the Mine, was always twice the 


line of leaſt reſiſtance, or that line drawn from the 
centre of the powder, perpendicular to the neareſt 
ſurface, and that the before- mentioned diameter, 
could never exceed twice this line. 


The chevalier Belidor, formerly profeſſor of artil- 


ery at La Fere, undertook to remove this prejudice 
and tho' he proved by many experiments, that the 
diameter of the hole made by a Mine may be increaſ- 
ed to any length in regard to the depth of the Mine, 

| yet 
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yet very few miners are convinced of it at this time: 
the memoirs. he wrote on the experiments made at La 
Fere, were never publiſhed; yet moſt authors have 


mentioned ſome parts of them: but as they knew 


nothing of Mines, having never ſeen any; they did 
no more than copy other writers; they ſpeak of this 
improvement ſo as to leave the reader in doubt, 
whether it deſerves to be taken notice of or not. At 


the ſame time they give a copy of a diſſertation on 


Mines, publiſhed ſome years ſince in his courſe of 
mathematics, endeavouring to perſuade the reader, 
that it is the moſt compleat treatiſe of Mines ever 
wrote: tho' he acknowledges not to have had ſuffi- 
cient experience when he wrote it, having ſince found 
many things inconſiſtent with truth, requeſts the rea- 
der not to lay any ſtreſs upon at. 3 

Belidor was preſent when Yalhere tried the experi- 
ments for diſcovering the true figure of Mines; and 
made ſome himſelf upon the ſame account, yet in 
his manuſcript memoirs, he adops another method 
for finding the charges of Mines. 

The ſame gentleman made ſome experiments ſince 
by orders from court, concerning a new method for 
making the Approaches at once, from the extremity 
of the glacis to the covert-way by Mines, thereby 
not only to diminiſn the time and expence of a Siege, 
but alſo to ſave many lives: This and much more 
may be done by the Beſieged, ſuppoſing the nature 
of the ground will admit of digging twenty feet deep 
without meeting with water. The diſpoſition of the 
Counter- mines mentioned by Valliere, have been e- 
ſteemed the beſt that are poſſible to be made, yet! 
am certain, that much more may be done with very 
little labour and leſs charge; it is evident to me, that 
a common fortification with baſtions, ravelins and a 
covert- way, may be made ſo ſtrong by means of 
Counter- mines, as to render it almoſt impoſſible to 
take it, or at leaſt, that if the Beſiegers be obſtinately 
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bent to take the Place, their loſs would be more 
conſiderable than their gain. 

| Thoſe who imagine that the art of mining is at it's 
utmoſt perfection, are greatly miſtaken all that has 
hitherto been done, depends upon ſuch principles as 
are derived from practice and common experience, 
which alone by a nearer inſpection will be found in- 
ſufficient; a theory deduced from the nature and ef- 
fects of gun-powder, and built upon ſuch mechanical 
principles as are taught by the mathematics, well 
ſupported and confirmed by proper experiments, is 
the only way to render that art compleat. 

In this work, will be conſidered, the two different 
methode, whereby the charges of Mines are compu- 
ted, that is, when the pit or hole is taken for a para- 
boloid, or when the ſphere of exploſion is uſed ; and 
by comparing both with the few experiments that 
may be depended on, the reader will be able to judge, 
which ſhould be preferred. To this will be added 


Belidor's laſt experiments, and Yallier?'s diſcourſe on 
Counter-mines. 


DEF INIT TON. 


Y a Mine is underſtood a paſſage carried under- 
B ground to the Place that is to be blown up, 
where a lodgment is contrived for the powder, neceſ- 
ſary to produce the propoſed effect. 

The paſſage leading to the powder, is called the 
Gallery. 


The place where the powder is lodged, the 
Chamber. 

The line, drawn from the centre of the ſpace, con- 
taining the powder, perpendicular to the neareſt ſur- 
tace, is called the Line of leaſt reſiſtance. 

The pit or hole made by a Mine when ſprung, is 
called the Excavation, 

The fire is given to the Mines by a pipe or hoſe, | 
made of coarſe cloth, whoſe diameter is about an 


inch 
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inch and a half, called Sauciſſon, extending from the 


chamber to the entrance of the gallery, to the end 


of which is fixed a match, that the miner who ſets 
fire to it, may have time to retire before it reaches 
the chamber. 

To prevent the powder from contracting any damp- 
neſs, the ſauciſſon is laid in a ſmall trough, called 
Auget, with ſtraw in it, and round the ſauciſſon, with 
a wooden cover nailed upon it. 

The Mines made by the Beſiegers in the Attac of 


a Place, are ſimply called Mines, and thoſe made by 


the Beſieged Counter. mines. Both Mines and Coun- 
ter-mines are made in the Ga manner, and for the 
like purpoſes, viz. to blow up their enemies and their 
works; only the principal galleries and Mines of the 
Beſieged, are uſually made before the town is beſieg- 
ed, and frequently at the ſame time, that the forti- 
fication is built, to ſave expence. The Beſieged ge- 
nerally make a great many ſmall Mines under the 
glacis, of about 6, 7, or 8 feet deep under-ground 
only, which are called Fougaſſes. They make like- 
wiſe another ſort, called Coffers or Caiſſons, a kind 
of wooden boxes 3 or 4 feet long, and a foot or 138 


inches wide, which they bury 4, 5 or 6 feet under 


the glacis, and about 4 ae diſtant from each o- 
ther. 

The whole art of mining conſiſts i in the four follow- 
ing particulars, viæ. 

1. In making the galleries and 8 and ſe- 
curing the earth from falling in, by means of wood- 
en frames or props. 

2. In the loading and ſtopping the Mae, ſo as 
to be ready for ſpringing when required. 

In knowing. the proper charges for Mines placed 
in different ſoils, or at different depths under-ground, 


that the effects may anſwer the intentions for which 


they were made. 


4. Laſtly, 
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4. Laſtly, in carrying on the galleries according 

to a given direction, to a given length, ſo as to place 

the chamber directly under the object to be blown up, 
at a certain depth under- ground. 

Theſe particulars ſhall be treated of as amply as 


the ſubject requires, ſeparately according to their 


order. - 


Making GALLERIES and CHAMBERS. 


J E ſhall omit the manner of fixing the miner 
to the wall, to make a Breach, and how to 
fink ſhafts in or near the third Parallel, theſe having 
been explained in the Attac of Places. 

The Galleries made within the fortification, before 
the Place is attacked, and from which ſeveral branches 
are carried to difterent places, are generally 4 feer 


wide and 5 high, and the earth ſupported from fall- 


ing in by arches and walls, as they are to remain a 
conſiderable time; if they were ſupported with 
props or frames of wood, they would continually 
want repairing, which would at length coſt more than 
ſtone walls; but when Mines are made to be uſed 
in a ſhort time, then the Galleries are only about 
three feet wide and 5 high, and the earth ſupported 
with wooden frames or props. 

The entrance of the Mine being made, and the 
direction of the Gallery known, the firſt miner works 
upon his knees, whilſt another is behind him, to 
gather up the earth into a baſket or wheelbarrow, 
which he carries or draws out, and throws near the 


If the entrance is a ſhaft or pit ſunk pretty deep, 
there muſt be another miner above-ground to let 
down a ſmall rope, with an iron hook faſtened to 
the end, into which the miner below hangs the 
baſket, then fetches another while the firſt is emptied. 

When the ſhaft is very deep, and the Gallery pret- 
ty long, a capſtan is fixed over the ſhaft for greater 

N expe· 
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expedition, and a couple of baſkets are faſtened to a 
rope, wound round the axis of the capſtan; that 


whilſt one draws up, the other goes down, as water 


is drawn out of a well with buckets. 
The firſt miner being tired, the next-to him re- 
ſumes his place, and he goes laſt, they ſucceed one 
another thus till all are fatigued, then they are reliev- 
ed by an equal number, which is generally in two 


hours time. 
When the firſt miner digs up more earth than one 


man can carry off, another ſtands behind him at ſome 
diſtance, who. takes the baſket from the firſt, and 
carries it to the entrance; and as the length of the 
Gallery increaſes, more men are placed in it to carry 
out the earth; it muſt be obſerved, that they are 
always placed at equal diſtances from each other, to 
reach the baſkets from hand to hand, and prevent 
confulion, . 
The Gallery being carried on ſome diſtance, car- 
penters follow the miners to prop the earth above, if 
it is not ſtiff clay or loom, to prevent its falling 
in. This is done by placing a piece of wood a-crols 
the Gallery over-head, and putting a prop or upright 
at each end, faſtened into the ground, then the earth 
is removed above this piece, ſo as to lip a piece of 
deal board over it, which being afterwards ſuppor- 
ted in the ſame manner at the other end, will ſuſtain 
the earth. 
Sometimes wooden frames are made, of the ſize 
of the Gallery, and placed at proper diſtances from 
each other, then boards are ſlipped over them ; and 
to make the frames or uprights tight and firm, wed- 
ges are drove underneath, otherwiſe the ſhaking of 
the ground ariſing from the firing of the guns and 
mortars, or from the ſpringing ſome contiguous 
Mines, may occaſion the earth to fall in, and endan- 
ger the lives of the miners, : 


While 
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While the work is carrying on, the miners uſe a 
maſon's level, to level the bottom of the Gallery, to 
keep to the ſame depth; and when they come to any 
turnings, they make uſe of a ſquare to make them 


at right angles; which they likewiſe examine with 
their needle and compaſs. | 

The Gallery being carried on to the place where 
the powder is to be lodged, the miners make the 
Chamber, which is generally of a cubical form, large 
enough to hold the wooden box, which contains the 
powder neceſſary for the charge, the box is lined with 
ſtraw and ſand-bags, to prevent the powder from 
contracting dampneſs. 

The Chamber is ſunk ſometh ing lower than the 
Gallery; if there is room enough to place the box, 
load the Mine, and buttreſs the upper part well, it 
is ſufficient. It muſt be obſerved, that when the 
Beſieged can raiſe the water in the ditch, and the 
it Gallery can be incommoded thereby, inſtead of ma- 
Ss king the Chamber lower than the Gallery, it muſt be 
higher, otherwiſe they will certainly let in the water 
and ſpoil the Mine. | 

When the Gallery is very long and narrow, it of- 
ten happens that the air is ſo ſtagnated, that the can- 
dle will not burn, and the miners can hardly breathe, 
which obliges them to come out often in the open 
air. Many inventions have been uſed to prevent this 
inconveniency, ſome make uſe of a large pair of bel- 
lows, to the mouth of which they fix a leather pipe 
or hoſe, of about three inches diameter, which goes 
from the entrance of the Gallery to the farther end, 
where the miners work; or elſe they ſuſpend a Sack 
made in the form of a funnel, of about two feet di- 
ameter above, and three inches below hooped within 
at every foot diitance, to keep the cloth ſtretched, 
and fix a leather pipe to it as before: but this me- 
thod will, in my opinion, not anſwer ; for the differ- 
While N ence between the rarefaction of the air above and be- 
N | low, 
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low, is not ſufficient to cauſe a ſenſible circulation. 


The beſt way, is to bore holes upwards to the ſurface 


of the earth in a conical form, at every 40 or 50 yards 
diſtance: this may be done with an augur of ſe- 
veral pieces and then widened below: but this can- 
not always be done, eſpecially when the gallery is 
made under a high rampart or buildings, and where 


the enemy may perceive it, who would not fail to 


throw ſome ſtinking compoſition into the gallery to 
ſmother the miners. I have been informed, that a 
wooden pipe laid from the entrance to the further end 
will cauſe a ſufficient circulation of air that the miners 
may work without inconveniency: ſome affirm, that 


a charcoal fire placed at the entrance will anſwer ; 


this 1 doubt, unleſs a pipe is fixed to it. It 
ſhould be obſerved, that when a leather pipe is uſed, 
it muſt be hooped within to keep it open, that the 
air may have a free paſſage, otherwiſe it will never 
anſwer the intention, 


Loading and ſtopping Mines. 

I T would appear more regular to treat of the pro- 

per charges of Mines, before mentioning the 
manner of their loading; but as the computing the 
charge is a diſquiſition of an important nature, and 
chiefly depends on mathematical demonſtrations, [ 
thought that by treating the practical parts immedi- 
ately one after another, would be proper. 

The gallery and chamber being ready to be load- 
ed, a ſtrong box of wood is made of the ſize and fi- 
gure of the chamber, being about a third or fourth 
part bigger than is required for containing the neceſ- 
ſary quantity of powder; againſt the ſides and bot- 
tom of this Box is put ſome ſtraw, and this ſtraw is 
covered over with empty ſand- bags, to prevent the 
powder from contracting dampneſs; a hole is 
made in the ſide next the gallery, near the bottom, 
for the ſauciſſon to paſs through, which is fixed » 
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the middle of the bottom, by means of a wooden 
peg, to prevent its looſening from the powder; or 
that if the enemy ſhould get to the entrance, they 
may not be able to tear it out. This done, the pow- 
der is brought in ſand- bags, and thrown looſe in the 
box, and covered alſo with ſtraw and ſand- bags; up- 
on this is put the cover of the box, preſſed down very 
tight with ſtrong props; and to render them more 
ſecure, planks are alſo put above them, againſt the 
earth, and wedged in as faſt as poſſible. 3 
This done, the vacant ſpaces between the props 
are filled up with ſtones and dung, ſerving for mor- 
tar, and rammed in the ſtrongeſt manner; the leaſt 


neglect in this work will conſiderably alter the effect 


of the Mine. 
After this the auget, or wooden trough, is laid 


from the chamber to the entrance of the gallery, with 


ſome ſtraw at the bottom; then the ſauciſſon is laid 
in it, with ſtraw over it, and ſo ſhut with a wooden 
cover nailed upon it. Great care muſt be taken in 
ſtopping up the gallery, not to preſs too hard upon 
the auget, for fear of ſpoiling the ſauciſſon, which 


may hinder the powder from faking fire, and ſo pre- 


vent the Mine from ſpringing. 

Then the gallery is — 1 up with ſtones, earth 
and dung, well rammed, five or ſix feet farther from 
the chamber than the length of the Line of leaſt re- 
ſiſtance. | | 

To prevent the Mine from burſting through the 
gallery, and to make it have its effect upwards, the 
gallery is made with one or two turnings, at right 


angles to each other, and ſtrongly ſecured with but- 


treſſes and planks, and the intervals rammed with 
ſtones and earth. It muſt be obſerved, that the di- 


ſtance of the gallery ſtopped up, is to be eſteemed 


in a right line from the chamber, and not according 
to its turnings. 


N 3 Proper 


® 
ES, 


r 


RE . 


\ 
4 
7 
i 
4+ 
4 
i 
+X 
oy 
v 
* 
ING 
1 
5H 
nl 
1 
1 
i 
* . 
6 
1 
1 
1 
M. 
F 2 
1 
* 
79 
* 
Ns 
8 8 
. 
* 
x 
Cy 
3 
& 
Fa L 
4 
1 
In | 
i 88 
{4 
* 
it 
in 
| 4 
(| 8 
55 
j 
| 
* 
Hh g 
ö \ 
if 
$ 
* 
$ 
* 
1 
l 
1 
y 
y 
b. 
** 
{| 
1 
4 
. 
h 
+2 
1 
N 
nz 
i 
is 
It / 
: 
1 
: 
if 
4 
1 
| 


1 — np, en, i 


—>—— — — 


I 8 1 4 % Y 8 = * 7 

n . - IS 8 ; 
— ͤ — — — — — = 
—— - — — — — — — — — — — — — 


Roe —— 


——— — 


—. 


—— 


198 NM IN E 


Proper Quantities of PowD RR 10 charge Mines. 
H E eſtimation of the proper quantity of Pow- 
der, with which a Mine is to be loaded in any 
kind of ſoil, or at any depth under-ground, to pro- 
duce the expected effect, is the moſt difficult part 


of the art of mining. The innumerable variety of 


ſoils which are to be met with, the different texture 
or tenacities of their parts, even in ſoils, which in all 
appearance ſeem to be alike, together with the dif- 
ferent ſtrata's of ſand, clay, ſtone, chalk, Sc. hard- 
ly leave room or hope, ever to arrive at any exactneſs 
in this art, without mentioning the inequality of the 
ſtrength of gun- powder, which varies no leſs than the 
ſoils. | q 


All that can be expected 1s, to eſtabliſh a theory 


on ſuch experiments, as may be moſt depended upon, 
which, if not abſolutely true, may at leaſt be ſuffici- 
ently near, ſo as to anſwer in ſome degree of exact- 
neſs in practice, and thereby avoid ſuch manifeſt er- 
rors, as many miners have been led into, from expe- 
riments made by perſons, whoſe great names conceal 
their little knowledge in the mathematics, without 
which no true concluſion can be made from experi- 
ments. „ | „ 
The charging of Mines not only depend on the 
quantities of earth to be blown up but likewiſe on 
the tenacities or difficulties to ſeparat? their parts. 
Some inſiſt, that the tenacity is to be eſtimated by 
the ſurface of the excavation, as ſuppoſing the whole 
ſolid to be blown up entire, without any ſeparation 
of its parts, in which they are groſsly miſtaken. Val. 
liere ſeems to be of this opinion in his writings, yet 
does not make uſe of it in his tables. Belidor has 


inſiſted upon the fame in the diſcourſe of Mines at 


the end of his mathematical courſe, but rejects it in 
his later writings, yet writers upon Mines inſert it in 
their books as a very good performance; for whoever 

| | has 


duce a good effect; and ſubitra 
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has ſeen a Mine ſprung, muſt have eaſily perceived 


that all the earth blown up is ſeparated into ſmall 


parcels, except ſome lumps, which are not divided, 
owing to their greater tenacity; therefore the reſiſt- 
ance in the ſame ſoil is nearly proportionable to the 
weights of the quantities of earth blown up. 

The quantity of earth to be blown up depends on 
the figure of the excavation; that known, its ſolid 
content may ſoon be found by geometry; and by 
weighing exactly a cubic foot of that ſoil, it would 
be eaſily known what weight is to be raiſed; and by 
knowing what quantity of powder is required to 
raiſe a certain weight, the tenadity of the parts may 
likewiſe be found, by making a, Mine fo as to pro- 

Aing the quantity of 
powder, neceſſary to raiſe the weight of the ſolld 


from the charge of the Mine, the remainder would 


be the quantity neceſſary to overcome the tenacity. 
Though it ſeems to be very poſlible to obſerve the 
true figure of the Excavation, by removing all the looſe 
earth, and meaſuring the excavation exactly; this 
being done in many ſoils and depths, one may expect 
to arrive at leaſt pretty near, tho' not exactly, to the 
true figure. 
| Yet it is a matter of diſpute what that Figure is; 
rio I. it was at firſt imagined to be an inverted 
8. * Cone, as ACC, whoſe vertex being in the 
center of the chamber, and the radius of its baſe- 
AD, to be equal to its Axis CD ; but this being 
found to make the charge too ſmall, they ſuppoſed 
: it to be a fruſtrum of a cone, ſuch as AEFB, 
Fig: II. whoſe ſmaller baſe EF, is equal to the line 
CD, of leaft reſiſtance, and the greater AB, equal 
to twice that line : it is upon this ſuppoſition that the 


miners have computed their tables of the quantities 


of powder neceſſary to charge Mines with, which 
are placed at different depths. 


N 4 hs Matgrigny, 
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Maigrigny, a very experienced engineer, was the 
firſt I knew, who made ſome experiments near Tour- 
nay under Vauban; where he pretends to have found, 
that when a Mine was overloaded, inſtead of produc- 
ing a greater effect, as might be expected, it would 
only make a hole like a pit; but that a certain quan- 
tity of powder would make the excavation a fruſtrum 
of a cone, ſuch as mentioned before; and that the 
radius of the greater baſe could never exceed the 
line of leaſt reſiſtance, let the charge be what it will. 

This ſuppoſition, not to ſay fiction, is abſolutely 
falſe and contradictory to the firſt principles of na- 
ture, that the effects are always proportionable to 
their adequate Caujes; yet abſurd as this notion is, 
it is ſtill retained by practitioners and men of know- 
ledge. | 

This is the cauſe of unſkilful practitioners, who 
receive the greateſt falſhoods for undeniable truths, 
without examining whether it be an impoſition or 
not; and reaſon, the greateſt gift beſtowed upon 
man, ſeems to be of no other ule than to ſerve as a 
vain pretence to knowledge. 

How far Maigrigny was qualified for experiments 
of this nature, will appear beſt by his manner of 
computing the quantities of earth to be blown up 
by Mines of different depths ; he ſays, ſuppoſe it re- 


quires 100 Ib. of powder to charge a Mine, whoſe 


line of leaſt reſiſtance is ten feet, then a Mine made 
in the ſame foil, whoſe line of leaſt reſiſtance is twen- 
ty feet, will require 200 lb. as having double the 
quantity of earth to raiſe ; whereas theſe ſolids are 
ſuppoſed to be ſimilar, and therefore are as the cubes 
of their axis; that is; the ſecond would require 800 Ib. 
to produce the like effect. 

A proof this gentleman had not the leaſt know- 
ledge in geometry, and therefore unable to make any 
right concluſion, or draw any conſequence from his 
Experiments. 


Belidor 
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Belidor vainly endeavoured to ſhew the falſities of 
Maigrigny's concluſions; he being oppoſed by all 
the practical miners, till at laſt it was reſolved by the 
chief commander of the Artillery at Lafere, to make 
ſeveral experiments, to know how far Maigrigny's 
experiments might be depended upon ; there were 
accordingly above 150 Mines made from 1725 to 
1730, to many of which I was an eye-witneſs ; the 
line of leaſt reſiſtance of the farſt was 10 feet, and the 
Mine was loaded with 1000 lb. of powder; which 
was above triple the charge aſſigned by Maigrigny ; 
and yet this Mine had ſuch a prodigious effect, as to 


blow moats or ſhoals of earth near a mile off. 


As this Mine was only intended to prove that the 
greater the charge of a Mine was, the greater the 
effect it produced would be; it was no farther exa- 
mined, 1t being thought ſufficient to convince all 
preſent, that Maigrigny had miſtaken the point in 
queſtion. After this, ſeven Mines were made, hav- 
ing all their line of leaſt reſiſtance, 10 feet ; and load- 


ed with the following quantities of powder, viz. the 


firſt, 120 lb. fecond, 160; third, 200; fourth, 
240; fifth, 280; ſixth, 320; and the ſeventh, 
360 : theſe Mines being ſprung one after another, 
and their excavations examined, the diameters of 
their baſes were found thus; that of the firſt 22 4 
feet; the ſecond, 26; the third, 29; the fourth, 


31 +; the fifth, 334; the ſixth, 36; and ſeventh, 


38 
Theſe experiments being made in preſence of many 


officers of Artillery, convinced that none of Maigrig- 


1s principles were true, and that no dependance 
could be had on his experiments. Yet ſtill the mi- 
ners are in doubt, whether the diameter of the exca- 
votion can be made greater than double the line of 
leaſt reſiſtance, or if the pit or excavation will not 
become like a well when overcharged. 


7 | | The 
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The next thing taken into conſideration, was to 
find the true figure of the excavation, which we mea- 


| ſured accordingly, as exact as poſſible, and found 
it to be a paraboloid very nearly, and it is accord- 


ing to this figure that Valliere has conſtrued his ta- 


bles, which are now uſed by all the miners in France. 

But as he ſuppoſes the diameter of the baſe to be 
always equal to twice the line of leaſt reſiſtance, they 
are fit from being ſo complete as he imagin'd, ſince 
they contain but one caſe only ; as will be ſhewn 
more at large hereafter. 

Before I proceed, it will be neceſſary to obſerve, 
that tho? I ſaid that the figure of the excavation was 
a paraboloid, yet the quantity of earth to be blown 
up ſhould be eſtimated by the part ALM, cut off 


by a plane, Fig. 3. LM paſſing through the focus 


or center C of the chamber, parallel to the horizon 
AB; the other part LEM, being occaſioned by 
the force of the powder preſſing downwards: It is 
evident, that ſince tne exploſion of gun-powder acts 
every where, and on all ſides alike, it muſt condenſe 
the ſolid under the chamber from L to M, by its 
preſſion downwards, ſo long as it preſſes the earth a- 
bove LM upwards; and it cannot be ſaid, that any 
particle of earth under the horizontal line LM can 


be drove upwards ; conſequently, the part ALMB 


of the paraboloid, will be taken hereafter to expreſs 
the quantity of earth to be blown up. 
To find the content of this fold I ſhall premiſe a 


few of the principal properties of the parabola : 1. 


That the ſquare of any applicate, as DA, is always 
equal to the rectangle made by the parameter and the 
correſponding abſciſſa ED; 2. That the ordinate 
LM, paſling through the focus C, is equal to the 
parameter; 3. Thar if in the axis ED, produced 
downwards to K, ſo that EK be equal to EC, or e- 
qual to the fourth part of the parameter, the line CA 
drawn from the focus to the extremity of any ordi- 


nate; 


— 
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nate, | 18 always equal to the correſponding part KD 
of the Axis, between that ordinate and the point K. 
Hence, becauſe of the right angled triangle CDA, 
the ſum of the ſquares of CD and DA, is equal to 
the ſquare of CA or its equal KD; and therefore 


the ſquare root of the ſum of the ſquares of CD and 
DA, is equal to the line KD. Whence if CD and 


DA, are given, the line KD and eonſequently CK 
or its mel, CL will be given hkewiſe : which ſhews 
that if the line of leaſt reſiſtance CD, and the radius 
DA of the baſe are * the 8 may be 
found. 

The ſolid content of the paraboloid i 1s equal to 
half the cylinder of the ſame baſe and altitude : if 
27 expreſſes half the circumference whoſe radius is 
unity; that is, if 7 = 1.57074. 

Then becauſe unity is to 27, or the Wan to the 
ſemi-circumference as the ſquares of the radii, CL, 
DA, are to the areas of their circles; we have ED x 


L 5 for the ſolid content of AEB, and EC x 


CL, for the ſolid LEM ; therefore their difference 
ED ADI — AEC x CLI, will expreſs the ſolid 
required. 

But if p expreſſes the parameter LM; then will 


DX ED = ADF, and px CE CLN theſe values 


being ſubſtituted into the expreſſion of the ſolid gives 


1p x ED! —rp X EC"; but ſince ED = EC + 
CD; this value of ED being ſubſtituted, gives rp x 
CD x CD + 2FEC, or becauſe KD = CD + 2EC, 


the expreſſion of the ſolid 1s reduced to C DKD. 
It is to be obſerved, that becauſe r is a conſtant 


number; it may be neglected i in comparing the ſo- 


lids; and ſo CD x KD, will be the expreſſion of 
the ſolid. And when two excavations are compared 


together, which have the ſame line of leaſt reſiſtance 


CD; the ſolid will be expretſed by the rectangle p x 
Kp, 
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KD, which ſhould be obſerved, becauſe it renders 
the computation ſhorter and eaſier. Hence, if this 
ſolid, or the quantity of earth to be raiſed, and the 
line CD, of leaſt reſiſtance, are given, the parameter 


p may be found; and having the Parameter, and the 
line CD, the equation p ED = AD", will give the 


radius AD of the baſe. 
For if CD = c, and the given Solid ALMB = a, 
then becauſe CE = xp, the expreſſion p x CD x KD, 


will give pc X3Þ +£c = a, Or ppc + 2pec = 24, and 
dividing by c, pp + 2pc = — to which adding cc, 


we ſhall have pp + 2c + «= = + cc; and the 


ſquare root will be p + c = / 28 + BY 
| c 


In comparing mines together, which have the 
ſame line of leaſt reſiſtance, the rectangle pxKD 
gives pp + 2c = 24; to which adding cc, there will 
be pp + 2cp + cc = 24 + cc whoſe ſquare root is 
Pp Te = Va + cc. 

By means of theſe equations, the different pro- 
blems relating to Mines are eaſily ſolved, upon this 
condition, that we ſuppoſe the forces of powder are 


proportional to their quantities, and therefore the 


charges are alſo proportional to the quantities of earth | 
to be raiſed in the ſame ſort of foil ; that is, in ſoil 
of the ſame denſity and tenacity. 

Many authors aſſert, that the elaſtic force of pow- 
der is greater, in proportion, in larger quantities than 


in ſmall; that is, that the force of two pounds is 


more than double the force of one; but as the only 
argument they offer to ſupport this aſſertion, is that 
the heat increaſes in a greater degree, in large quan- 
tities than in ſmall; and produce no experiments to 
confirm it: whereas J have proved in my treatiſe of 


artillery, page 31, corollary 2. That when the ſpa- 
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ces, in which the powder is confined, are as the 
quantities, the elaſtic force of powder are equal; that 
is, they will impel bodies, which weigh in propor- 
tion to the quantity of powder, with the ſame velo- 
city: conſequently a double quantity of powder will 
raiſe a double quantity of earth, and ſo on in propor- 
tion to the quantities. | 

Belidor aſſigns another reaſon for diminiſhing the 
charges of mines as the earth to be raiſed increaſes, 
which 1s, that not only the weight of the earth to be 
raiſed, is to be conſidered, but alſo the preſſure of 
the atmoſphere over the ſurface of the excavation, 
which preſſure being as the baſe of the excavation, 
and this being as the ſquares of the diameters ; where- 
as the weights of ſimilar ſolids are as the cubes of 
theſe diameters; and therefore this preſſure being 
leſs in proportion, in larger bodies than in ſmaller, 
the charges ſhould rather be leſſened in large mines 
than in ſmall. How far this reaſon will hold good 
has not yet been found by experiments; and ſince 
thoſe experiments he made at Ja Fere, manifeſtly con- 
tradift this Hypotheſis, as will be ſhewn hereafter, 
we may venture to conclude, that notwithſtanding all 
that has been ſaid, in favour of larger mines require 
ing leſſer charges, in proportion to the ſmall, is in- 
tirely groundleſs, and confirm that quantities of pow- 
der, will always raiſe proportionable quantities of 
earth. 

To know the quantity of powder neceſſary for 
b lwing up a Mine in a particular foil; ſeveral 
Mines are to be made in it, having their Lines of 
leaſt reſiſtance equal, but loaded with different quan- 
tities of powder, till one is found to have the deſired 
effect. | „ 

This being found, the diameter of its baſe muſt be 
meaſured with great accuracy, as alſo the Line of 
leaſt reſiſtance ſnould have been very nicely deter- 
mined; for the leaſt miſtake in this Mine, which is 
to 
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to ſerve as a model to determine the different 
parts of all the Mines made in the ſame ſoil, 
would cauſe conſiderable errors; and when theſe 
Lines are determined, the parameter p, of the para- 
bola, is found by the equation KD = / 


| AD* +-CD*: 
and having the parameter given, the quantity of earth 
or ſolid is found by the ſolid, px CD x KD, or by 
the rectangle p x KD, according as the lines of leaſt 
reſiſtance are different or the ſame. This ſolid, and 
the charge of the Mine, will ſerve to find the effect 
of any other Mine made in the ſame ſoil when the 
charge is given; or to determine the charge, ſo that 
the diameter of the baſe ſhall be of any given length, 


by means of the equality p x ED = AD", The fame 
being performed in all the different ſoils, which ge- 
nerally occur in making Mines, will ſerve to make 
| Mines of any depth, or placed in any ſoil. 


The miners divide the different ſoils into five ſpe- 


cies. 
1. looſe earth or ſand. 
2. common midling light 
. loom or ſtrong 0 Soil. 
4. Into ] potters clay, or ſtiff 
= 3. | clay mixt with ſtones, 
6. ) all kind of maſonry. 


It has been found, that a cubic foot of the firſt 
weighs 95 lb; of the ſecond, 124; of the third, 126; 
of the fourth, 125; and 160 of the fifth. As to 
maſonry, it cannot be determined to any degree of 
exactneſs, as depending on the different kinds of ſtones 
or bricks of which they are made. 

It is pretended, that there is nine pounds of pow- 
der required to raiſe a cubic toiſe of the firſt kind; 
11 of the ſecond; 13 of the third; 15 of the fourth; 
18 of the fifth; and 20 or 25 to raiſe a cubic toiſe 
of maſonry above-ground, and 35 or 40 for railing 
the ſame quantity under-ground, 5 TO 

Theſ⸗ 
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Theſe are the French weights and meaſures which 
being reduced into Eugliſb, give 8 Ib. of powder for 
the firſt kind of foil; 9.8 for the ſecond; 11.6 for 
the third; 13.4 for the fourth; 16 for the fifth; 18 
or 22.3 for the maſonry above-ground, and 31 or 35 


| for raiſing the ſame quantity under-ground. 


In the ſecond volume of Vauban's attac and defence 


of places, he ſays, the following rules never fail. 


A cubic toiſe of common earth requires 14 pounds 
of powder to be raiſed. | 

Stiff ſand or loom, which may be dug without be- 
ing ſupported, requires 17 pounds per toiſe. 

Mixt earth requires 18 pounds per toiſe. 

Potters clay or {tiff ſoil, 19 pounds per toiſe. 

Fat or ſtiff earth mixt with pebble ſtone, 22 lb. 

Wet ſand, which cannot be dug without being ſup- 
ported, 15 1b. 


Vauban's rules make therefore the charges greater 


than thoſe of later miners. It will be difficult to de- 
cide which of them are beſt, unleſs by experiments 
I would adviſe miners always to make a Mine by way 
of experiment, before they make any for uſe. 

If theſe experiments are made with care and exact- 
neſs, it will not be difficult to find the proper charge 
of a Mine, ſo as the diameter of its baſe be of any 
given length; or when that length is given, to de- 
termine the charge required. 

For example, let it be required to find the diame- 
ter of a Mine made in the ſecond ſort of ſoil; which 
being loaded with 100 lb. of powder, ſay, if 11 
pounds raiſe a cubic toiſe, or 216 cubic feet of earth, 
how much will raiſe 100 lb.; the fourth term, which 
is 1964, will be =a; and 24 = 3928; and ſuppoſ- 
Ing the line of leaſt reſiſtance CD to be 10 feet, then 


: 24 
will c = 10; hence the equation c + p = 7; _— 
6 


will give c + p S Vaoꝛ.8 = 20; or y = 10, and 


* 
— —— — — — - 
SS + =o 


— CET 
— 


- — . — — 


— 


2 jp * * 
— — — 2 2 
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EC =p =2:5:ED = 12.5; whence the equation 
2XED = AD' gives 10 & 12.5 = 125 = AD, or 
AD = 11.2 _— 1 5 

To prove how far this theory agrees with the expe- 


riments already mentioned, I ſhall ſuppoſe the firſt 


to be true, and from thence proceed to find what the 
diameters of the baſes of the others will be. All the 
lines of leaſt reſiſtances of theſe Mines were 10 feet 
each, the diameter of the baſe of the firſt Mine was 
found to be 224 feet; ſo that AD is = 11.33, or = 
11.4. CD = 10; theſe values being ſubſtituted into 
the equation KD CD AD), will give KD = 
4229.90 = 15.16; and 2KC = p = 10.32; hence 
- theſe values being ſubſtituted into the rectangle 
px KD, becauſe the line of leaſt reſiſtance is here al- 
ways the ſame, gives 10.32 & 15.16 = 156.5, for 
the ſolid, which muſt be remembered, becauſe it is 

the ſtandard number whereby the other ſolids are de- 
termined. 

Now if 120 1b. gives 156.5, how much gives the 
charge 160 1b. of the ſecond for its ſolid, the fourth 
term gives 208.5 = a, and &'= 417.7 this value, as 
well as that of c = 10, being ſubſtituted into p + c 
= Va T cc, gives p +c =V 517.4 = 22.73 
hence p = 12.7, . = 3.2 antFED = 19.2; 
Now theſe values being ſubſtituted into p x ED = 
AD, give AD = 167.64 and ED = 13 nearly; and 
as AB has been found by meaſurement to be about 
26, it ſhews that this computation anſwers very nearly 
the experiment. 

If as the charge 120 of the firſt is to the charge 
200 of the third, ſo is the ſolid 156.5 of the firſt to 
the ſolid of the third; we ſhall have a = 260.84, or 
24 = 521.68; and as c = 10, the equation p +c = 


Ha + cc gives Þ + c S 621.68 = 24.93 nearly; 


hence p = 14.93, 4Þ = EC = 3.73, and ED = 
| 13.73 


l = 
1 as 
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13.733 theſe values being ſubſtituted into p x ED = 
AD", gives AD = 14.32, and AB = 28.64 ; which 
anſwers nearly the experiment; it was fonnd that AB 
equal 29 nearly. | 

It we proceed thus with regard to the 4th, 5th, 
6th and 7th Experiments, we ſhall find the diameters 
of the baſe to be as follows; that of the 4th, 31.23 
that of the 5th, 33.2; the 6th, 35.3; and that of 
the 7th, 37.4 ; which anſwers nearly the experiments; 
the greateſt difference does not exceed fix inches, or 
thereabouts ; which may ariſe from various cauſes, 
as from the line of leaſt reſiſtance being not exactly 
ten feet; for a few inches more or leſs may make an 
alteration ; the inequality of the foil, which may be 
more or leſs denſe, and many other accidents that 
may 1ntervene in the practice, ſo as not exactly to 
anſwer the theory. 

It may be proper to mention ſome of the advantages 
this method has ſuperior to that which is uſed amongſt 


miners z one of the principal is, that if it he required 


to make a Mine of a large opening, in a low ground, 
where it cannot be dug very low without meeting 
with water, then they are obliged to make two or 
more Mines near one another, ſo as their joint effects 
ſhall make-the opening required ; whereas any open- 
ing may be made according to the foregoing princi- 
ples, let the line of leaſt reſiſtance be what it will. 
There are many caſes, eſpecially. in the Defence 
of Places, where a great excavation furniſhes a con- 


venient lodgment to the Beſiegers, which ſhould be 


avoided, if poſſible ; therefore the buſineſs is to make 
Mines which ſhall overthrow the Beſiegers works, 
without affording them muchi covering. This is done 
by making the line of leaſt reſiſtance but ſmall, and 
loading the Mine with more powder. 

Other advantages accrue in making the lines of 
leaſt reſiſtance but ſmall; the ſhafts and galleries are 


much ſooner made ; and ſeveral Mines may be placed 
1 | under 
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under one another, by which the ſame ſpot of ground 
may be blown up ſeveral ti mes; and as the Beſiegers 


lodge in the hole, ſo ſoon as the Mine is ſprung, 
thinking themſelves ſecure, the ſecond Mine will do 


them more miſchief than the firſt; and the ſame may 


be ſaid of the third. 

As the places where batteries are made, to make 
breach in the face of any work, are always known, 
Mines may be made under them, ſo as not only to 
deſtroy theſe batteries, but alſo to make the guns fall 
in the ditch, and that ſeveral times, as at La Fere, 
where the ſame battery, oppolite to a lunet, conſiſt- 
ing of two 24 pounders, was blown up three times, 
one after another, and the guns every time fell into 
the ditch; | 

Suppoſe 1t was required to make a Mine, in the 
ſame ſort of foil as that in which the ſeven experi- 
ments mentioned before were made, ſo that the line 
of the leaſt reſiſtance ſhall be equal to the radius of 
the baſe, and each of 10 feet, and to find the quan- 
tity of powder neceſſary for its charge. 


* 


Becauſe AD = CD = 10, the equation KD = 
V AD* + CD), will give KD = W200 = 14:14 3: 
hence p = 8.28; theſe values being ſubſtituted into 
p X KD, will give 117 nearly, for the ſolid ; then 
if we ſay, as the ſolid 156.5, of the firſt experiment, 
is to the ſolid 117, ſo is the charge 120 to the charge 
required, which is 90 Ib. nearly. But if it was re- 
quired to find the quantity of powder neceſſary to 
raiſe a cubic fathom, or 216 cubic feet of this ſoil; 
then becauſe CD = 10 has been neglected in the ſo- 
lid 156.5, of the firſt experiment, as hkewiſe the 
ratio 7, therefore, the quantity muſt be multiplied 
by 7X 10; or becauſe r = 1.57 by 15.7, which will 
give 2437; then if we ſay, as 2457 requires 120 lb. 


of powder, how-much will 216 require; and the | 


fourth term, which is 10.5 Ib. will be the number 
fought. From whence it appears, that the ſoil, in 
TY which 
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which theſe experiments were made, was a light ſort 


of ſoil, ſomewhat lighter than that which is taken by 
the miners for the ſecond fort. | 

Valliere ſuppoſes, in his Table, which I ſhall inſert 
here, that a Mine, whole line of leaſt reſiſtance and 
radius of the bale being each 10 feet, requires 932 lb. 
for its charge. Now, if it be required to find what 
kind of ſoil theſe Mines are made in, by ſubſtituting 
the number for CD, AD, into the equation KD = 
AD + CD, we ſhall have KD = W209=14 
14, and p=8.28; now theſe values being ſubſtituted 
into rp x Ci) x KD, we ſhall have 15.7 X 8.28 x 
14.14 = 1838; then if we ſay, as 1838 is to 932, 
ſo is 216 to 11. This fourth term will expreſs the 


number of pounds of powder required to raiſe a cu- 
bic fathom of the ſame ſort of ſoil, which therefore 


is the ſecond fort. 
The preceding computations have been made of 

French weights and meaſures, to ſhew how nearly the 

foregoing theory agrees with the experiments made at 


La Fere. It remains now to apply it to our own weights 


and meaſures; becauſe eight pounds of powder will 
raiſe a cubic fathom of earth of the firit fort; if we 
ſay a cubic fathom or 216 cubic feet is to eight 
pounds, 1838 cubic feet 1s to 68.074 pounds, this 
fourth term will be the charge of a Mine, whoſe line 
of reſiſtance is 10 feet as well as the radius of the 
baſe: in the fame manner are found the charges of 
the ſame Mine in the reſt of the ſoils. But the ſhort- 
eſt way of computing tables is to ſubſtract the loga- 
rithm of 216 from that of 1838, which gives 
9298917; now if to this logarithm we add thoſe of 
8, 9.8, 11.6, 13.4, 16; the weight of the powder 
required to raiſe a cubic fathom of the different ſoils, 
found before; we ſhall have 1 83298, 22112, 
3 99435, 4 05699, 5˙ 13401, for the logarithms 
of the charges of a Mine, whoſe line of leaſt reſiſt- 
ace is 10 feet and the diameter of the baſe 20. 
. VALLIERE'S 
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ABLE for the charges of 


Mines. 
mou Fae 5 Lengthof Lengthoff | Lengthof MY 
the Line Charge the Line [Charge the Line] Charge 155 Line [Charge 
of leaſt of of leaſt of of leaſt of of leaſt of 
Reſiſtan. Powder ¶Reſiſtan. Powder. Reſiſtan. Powder. Reſiſtan. [Powder 
Feet. Ib. oz. Feet. IIb. oz. Feet, Ib. oz.] Feet. Ib. oz 
1-10 20 - 11 "Jt24 12 21 | 868 30 31 [2792 4 
2 o 12] 12 162 oll 22 998 4 32 [3072 0 
3 2 8] 13 205 15 23 [140 ro] 33 [3369 1 
4 6 ON 14 257 4 | 24. 1296 O 34 13680 12 
j 5 | 110 15 [316 4 25 [i558 off 35 4019 8 
4 6- 420 16 384 off 26 1647 12] 36 [4374 0 
575 2 17 [60 911 27 1815 4J/ 37 Load II 
8 [48 o 18 [516 12} 28 }2og8 off 38 51444 
E 58 5 9 8 of! 29 42286 7 39 5561 2 
10 93 12 20 750 * 30 2530 N 40 6ooo 0 


By this conſtruction the radii of the baſes being al- 


ways equal to the lines of leaſt reſiſtances, the ſolids 
are ſimilar, and therefore are to each other as the 
cubes of their axis; that is, as the cubes of the lines 


of leaſt reſiſtances. 


as the cube of the axis whoſe charge is given is to its 


So that taking any one of the 
charges to be true, the others will be found, by ſaying, 


charge, ſo is the cube of the axis of any other Mine 


to its charge. 
For example, let t 


he charge 934 of the Mine, 


whoſe line of leaſt reſiſtance is 10 feet, be given; and 
it be required to ſind the charge of any other Mine 
whoſe line of leaſt reſiſtance is given, ſuppoſe 15: 


then 


then ſay, as the cube 1000 of 


* 1 * 3 - * 
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10 is to the cube 3375 


of 15, ſo is the charge 934; to the charge required 
which is 316.4, or 316 lb. 6 ounces, which is 2 


ounces more than in the table. 


In the ſame manner 


1s found the charge of a Mine whoſe line of leaſt re- 
ſiſtance is 20; or becauſe 20 is the double of 10, the 


cube of 20 will be octuple the cube of 10; and 
therefore 8 x 934, or 7501b, will be the charge for 


that Mine, 


TaBLE of the Cyarces of Mines according to 
the AuTaoR's Theory. 


Diameter Charge. I Diameter. Charge. Hon Charge. | 
Feet, | lb. Feet. Ib. Feet. Ib. 1 
22 150 42 639 62 1518 
„5 44 1 "Ii | 1621 
6 | 21 | 46 773 66 | ia 
| 28 I |. 367 eee 
30 2 50 46 f 70 1980 
8 344 52 1020 72 5 2098 . 
34 394 54 us || 74 "2243 | 
36 452 6 | 12% | 76 2372 
1 502 58 4399 | „ 
8 560 60 | 1406 _ 80__ 2648 A 


In this table the line of leaſt reſiſtance is ſuppoſed 
to be always 10 feet, and the charges producing the 
openings at the ſides of them from 22 feet to 80, I 
ſuppoſe that the charge 934 of a Mine, whoſe line of 
leaſt reſiſtance and radius of the baſe are each 10 


feet, 
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feet, be given, and from thence the reſt are computed 
by means of theſe equations, KD = V AD* ECD: 
and Xx KD = a; and as I have obſerved, by compa- 
ring the diameters of the baſes found by means of 
theſe equations, to be rather leſs than thoſe found by 
experiments, it is preſumed that the diameters marked 
in this table will not be found leſs, but rather greater 
in practice. 

If we compare the charges of both tables, which 
ſhould produce the ſame diameters, or openings, it 
will be found that it requires 190 1h. leſs in my table 
to make a diameter of 40 feet, 1124 to make one of 
60, and 3352 leis to make one of 80 fect, which 
plainly ſhews the utility of this theory above that ge- 
nerally uſed ; and the great quantity of powder ſaved 
thereby. Were ſuch experiments made as could be 
depended upon in different foils, tables might be 
conſtructed accordingly, and for any depths, from 
5 fect to 20, there need be no greater; but as there 
are no ſuch experiments, we mult be ſatisfied for the 
preſent, with that above, which may ſerve as a pat- 
tern to any one who chuſes to conſtruct others. 

Having found, by the foregoing method, the quan- 
tities of powder with which Mines are to be loaded; 
it remains to ſhew, how to find the ſize of the box to 
contain it, which are generally made cubical; and as 
a cubic foot of common powder weighs about 55 
pounds, if we lay as 55 is to unity, ſo is any other 
quantity to its cube that is, if the given quantity of 
powder be divided by 53, the quotient will be the 
cube required; and its cube root will be the length of 
the ſide of the box. 

For example, to find a cube which ſhall hold 3601b. 
divide 360 by 55 ;z you will have 6.545 for the cube 
expreſſed in feet, and the cube root 1.875 feet, or 
22.5 inches of that number will be the length of the 
ſide of that cube. 
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Tho? the chambers are uſually made cubical, 


when the quantity of powder is conſiderable, it wal 
be more advantageous to make them flat, as the bot- 


tom of the excavation will afford a larger lodgment, 
as alſo the line of leaſt reſiſtance, which is taken from 
the center of the chamber, will be more proportiona» 
ble to the earth above it. 

It would be proper to make all the chambers of 


the ſame height with that of the Mine made for the 


experiment. In that caſe, the ſide of the chamber 
will be found by dividing the given quantity of pow- 
der, by the product of 55 multiplied by the given 
height, and extracting the ſquare root, which will 
be the length of the fide required, 

For example, to find the ſide of the box which 
ſhall hold 360 Ib. of powder, whoſe height is a foot; 
then becauſe 55 X 1 18 55, and 360 divided by 55» 


gives 6.5455; whoſe ſquare root 2.558 feet, or 30.7 


inches will be the length of the fide required. 

N. B. The box muſt always be made a fourth big- 
ger than it ſhould be, on account of tne ſtraw and ſand- 
bags put in it, to keep the powder from receiving 
any damage from wet; ſo that if the quantity of pow- 
der be 360 Ib. the fourth part of it, which is go, muſt 
3 added, and the ſum 459 divided by 55, to have 

8.1818, whoſe ſquare root 2.86 feet, or 34 inches, 


will be the fide required. 


It may be proper to obſerve likewiſe, that when a 
chamber happens to be placed on a rock, or any other 
hard ſubſtance, the force or action of the powder 
downwards, meeting with a great reſiſtance, will be 
employed in raiſing the earth upwards; conſequently 
the effect of the Mine will be much greater than that 
produced by the ſame quantity of powder, being 
placed on a fofter ſubſtance. Whence if a platform 


.of ſtrong planks or ſtones were made under the cham- 


bers, there would be a leſs quantity of powder re- 
quired for the charge of the Mine, 
O 4 | If 
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If veſſels of caſt iron were made in the form of the 
fruſtrum of a cone, pretty large above, ſo as to hold 
the neceſſary charges of Mines, they may be of great 
utility in places beſieged; for if they are placed on 
a ſtrong platform, and ſtrongly buttreſſed above a- 
gainſt the earth, there need be but little of the gallery 
ſtopped up; and when the Mine is ſprung, the mi- 
ners may enter the gallery and remove the veſſel a 
little nearer, and load it again; this may be done 
ſeveral times, ſo that many Mines may eaſily be ſprung 
in the ſame gallery. | | 
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A TABLE ſhewing the dimenſions of the cube boxes, for holding 
the charges of Mines, from 50 ta 640 pounds, expreſſed in 


inches and tenths. 


ay SD 1 9 


Charge. Side. 
150 18.0 
15s | 183. 

165 18.6 
175 | 19.0 
180 | 19. 
185 | 19-4 
go | 19.6 
„„ 
200 | 19.9 
205 6 
210 20.2 
215 | 20.4 
220 | 20.5 
220-3 $0.7 
230 | 20.8 
235 | 21.0 
240 | 2-1 

41.3 


r Side. 
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370 | 24-4 


380 | 24.6 


390 | 24.8 


in M I N E 5, 


French authors pretend that a cubic foot of powder 


weighs 70 pounds, which is certainly not true, at 
leaſt with regard to the powder made at preſent. For 


I found by repeated trials, that an Engliſh foot of 


common ordnance powder weighs 880 ounces or 55 
pounds; as may be ſeen in the ſecond. edition of my 
Artillery, page 15. The French foot is to ours as 
114 to 107, the cube of 114 is to the cube of 107, 
as 1728 of our inches, to 1429 French inches nearly : 
now as the French pound is to our pound, as 70 to 
61 nearly; page 11 of the ſame book: hence 70 
is to 61, as 55 pounds Engliſh is to 47.92 French 
pounds. And therefore 1429 is to 1728, as 47.92 is 
to the weight 58 pounds nearly of a French cubic 


O 


foot of powder. 


Manner of direfting the GALLERIES. 


NUPPOSE. a ſhaft is to be ſunk at A, Fig. 4. | 


and the Mine to be carried under an 
object B, and to be of a certain depth; the firſt thing 
to be done is, to find the diſtance AB exactly, either 
by trigonometry, or by any other means; then the 
bearing of this line AB with ſouth and north, mult 
alſo be found exactly, by means of a good needle and 
compaſs, which we ſuppole to be repreſented by the 
angle NAB; then the ſhaft is ſunk at A, of about 
5 or 6 feet each way, ſo low as the Mine is to be deep; 
then the miner directs his gallery according to the 
given bearing, uſing a maſon's level to carry it on, 
horizontally; and as the gallery 1s carried on, he 
meaſures it, till he finds himſelf under the object B, 
where he places his chamber. 

If the object B is either higher or lower than the 
place A, where the ſhait is made, then the excels of 


the object above or under the place A muſt be found. 


and either ſubſtracted or added to the depth of the 


ſhaft, and then the gallery is carried on as belive: 
| n 
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An obſtacle may happen in the way, ſuch as a 
rock, water, or a moraſs; in ſuch caſes the gallery 
Fi muſt be made with turnings at right angles 

S' 5. to each other, ſuch as from C to D till it is 
clear off from the obſtacle ; after this, it is made 
from D to E parallel to the firſt part AC; and at E, it 
is made perpendicular to PE and EF equal to CD; by 
which means the point F will be in the firſt direction, 
in which it is carried on till the ſum of the three 


parts AC, DE, FB, is equal to the given diſtance 


of the object B, from the ſhaft A. 
Various caſes may enſue in the carrying on the gal- 
leries, the parciculars ncither to be foreſeen nor deſ- 


cribed, 1 ſhall therefore leave them to the ſkill and 


knowledge of experienced miners. 

It is certainly of great importance to make the 
Mine exactly under the object to be blown up; for 
want of which, much time, labour, and expence 
will be unneceſſarily loft ; it is likewiſe neceſſary to 
know nearly how deep the Mine is under the object, 
that its charge may be properly determined; if that 
cannot be known ſufficiently near, 1t will be better 
to overcharge the Mine than put too little powder 
In It. 

The reader may eaſily perceive that a good miner 
ſhould be perfectly well {killed in the practical part of 
geometry, without which he will never be able to con- 
duct Mines with any degree of certainty ; therefore 


] would adviſe thoſe who are deſirous to underſtand 


this buſineſs well, to ſtudy geometry firſt. 


Mints of different ſorts, 


F a Mine has but one chamber, ſuch as A, Fig, 
6. it is called a ſingle Mine; if it has two cham- 
bers, as Fig. 7, it is called double; and if it has three, 


triple, and ſo on; their names are taken from the 


number of the chambers. 


i 
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If a ſingle Mine is made under the rampart, to 
make Breach, the entrance O muſt not be oppoſite ta 
the place where the chamber is deſigned to be, on the 
contrary, it ſhould be made on one ſide or other; and 
the gallery with two turnings, as in Fig. 6. that it 
may be ſtopped with more ſecurity; and that the 


diſtance of the entrance O to the chamber A may be 


reater than the length of the line of leaſt reſiſtance, 
otherwiſe the Mine would have its effect that way: it 
muſt alſo be obſerved, that the chamber is placed in 
the middle of a counter- fort, by which means it will 


make a greater Breach than if it were placed in the 


earth behind the wall. 

When a double Mine is made under the rampart 
for making Breach, the entrance O, Fig. 7. is made 
as near as can be gueſſed, in the middle, between 
two counter-forts; the gallery being carried quite 
through the wall in a direct line, turns afterwards to 
the right and left, in the form of a T; from whence 
it is alſo called a T Mine; and the chambers are alſo 
placed in the next counter-forts ; but exactly at equal 
diſtances from the direct gallery: this double Mine 
will make a much larger Breach than the ſingle, 
and 1s for that reaſon preferable. 

When a triple Mine is to be made under the ram- 
part, the opening O, Fig, 8. is to be made directly 


oppolite to the counter-fort, if poſſible, and carried 


direaly through the wall, and turned to the rizht 
and left in the ſame method as the former; and the 
chambers A, B, at both ends, are placed in the two 
adjacent counter-forts, As to the gallery of the third, 
C, it is carried round the middle counter-fort, and 
the chamber placed under its extremity; this laſt is 
generally charged with fifty pounds of powder more 
than either of the others: but great care muſt be ta- 
ken to carry the auget of this laſt chamber in Zig- 
zagues, ſo as to be equal in length to that of the cham- 
ber B, otherwiſe the fire would not reach On all 

| | three 
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three at the ſame time, and thereby the chamber C 
not take fire, which ſometimes happens, and then 


the effect does not anſwer the expectation. 


There are ſeldom or ever more made than a triple 
under the ramparts in Sieges; but when a work is to 


be demoliſhed, they make then as many as will de- 


moliſh a whole face at once; which is done by giving 
the fire to all at the ſame time; that is, all the ſau- 


eiſſons are brought into one, and ſo contrived, as 


their parts from the chambers to the common junc- 
tion be exactly equal. 


KK MARK. 
1 we have ſuppoſed in the Figures 7 and 


8, that the entrance O into the galleries is ex- 
actly in the middle of the extreme Mines, yet the 
reader may lee that it is impoſſible in practice, ſince, 
neither the places nor the diſtances between the coun- 
ter-forts, can be ſeen or known from the outſide of 
the wall: therefore it can only be gueſs-work ; but 
when the wall is pierced, the gallery muſt be carried 
to the right and left, till the counter-forts are found ; 
and then, if the diſtance to one is greater than the 
other, the auget and ſauciſſon of the neareſt muſt be 
made in a Zig-zague, ſo as to make it equal in length 
to that which is fartheſt, In all places fortified by 
Vauban, the diſtance from the center of one coun- 
ter-fort to that of the next, is always 18 feet, when 
the revetement is as high as the rampart, or 15 feet 
when it is not ſo high; ſo that when one counter- 
fort has been found, the diſtance to the next is known ; 
but in any other fortification this obſervation is uſe- 
leſs. | 

[ have thus given a ſketch of the material parts 
of the art of mining, and ſettled the principles on 
a juſt foundation, which have hitherto been neglected 
by other authors. They in general tranſcribe the 


works of Vauban and other practical miners, not con- 
{idering, 
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ſidering, that tho' their works were of great uſe in 
their time, when this art was in its infancy, yet they 
can be but of very little now, ſince there has been 
ſo many improvements made; what thoſe wanted is 
now brought to its greateſt perfection. Yalliere has 
moſt judiciouſly treated the method of making coun- 
termines under the glacis, beſides what relates to thoſe 
made by the beſiegers, either to avoid or forward 
their approaches, with more expedition and ſafety. 
The experiments made at La Fere demonſtrate, that 
what had been done was trivial to what might be done. 
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BOOKS publiſhed by J. MILLAN, 1770. 


1 ULLER's Works of Fortification, Engineering, Mining, 
Artillery, Mathematics, &c. containing upwards of 200 
cuts, 8 vol. 21 8s 6d 
2 Capt. Simes's Military Medley and Military Dictionary, 
2d Ed. 10s 6d. | 
3 Vegetius's antient Art of War with notes, by Capt. Clarke, 53 
4 Diſcipline for the Norfolk Militia, zd Edition, with Additions, | 
and 55 large Copper-plates, by Lord Townſhend, &c. 10s 6d 
5 Major Young's Manoeuvres, and new Syſtem of Fortification, 
Wolfe, &c. 10s 6d 
6 New Exerciſe by his Majeſty's Order, 1s 
7 Recruiting Book for all Officers in the Army, 2s 6d 
8 Regimental Book, beautifully engraved, 41 48 
General Returns for reviewing Horſe Dragoons, and Foot 
10 All the ſtanding Orders, Regulations, &c. for the Army 
11 New Pruſſian Field Regulations for Foot, 17 Cuts, 4to. 75 6d 
12 Liſt of the Forces of above 40 Sovereigns, &c. Ranks, Uni- 
forms, Numbers of Officers, Private Men, &c. neatly co- 
loured, 10s 6d 
13 Captain Miller's Art of Self-Defence, 10s 6d. on Copper-plates 
14 Dillenius's General Hiſtory of Land and Water Moſles, 
Ke. 11 is Gd 
15 The Value of Commiſſions on Full and Half Pay, with the 
Difference ſettled by the King's Command, 28 
16 New Art of War, by Capt. Anderſon, 7s 6d 
17 Artifical Fire-works, improved with 60 Figures, by Capt. R. 
Jones of the Artillery, the 2d Edition, with Additions of 
three Plates, &c. | | 
18 Voyages and Travels from Original Manuſcripts, &c. from 
the Harlean Library; 2 vol. Folio, proper to be added to 
the ſix Volumes of Voyages and Travels in Folio, formerly 
ſold for 31 3s. but now ſold for 21 28 
19 The Drummer's Inſtructor, with the Engliſh and Scotch Duty, 


Major in the Guards | 

20 Hali Pay Certificates, Atteſtations, Furloughe, Diſcharges, 
Inliſting Bills, &c. 

21 Major Rogers's Journal of the late War in America, 5s 

22 His conciſe Account of America, alſo the interior Parts, 
their many Nations and Tribes of Indians on the Great 
Lakes and Rivers, their Cuſtoms, Government, Number, &c. 

23 Ponteach, or the Savages of America, a Tragedy, 2s 6d 

24 Timberlake's Memoirs of the Cherokee Nations, 45 
The above Four have great Encomiums in all the literary 

Productions. | ; 

25 Sheldrake's Herbal, on above 116 large Folio Copper-plates, 
drawn in the moſt maſterly Manner, from the Originals 
when in their higheſt Perfection | 

26 Sheldrake on Heat and Cold, for Green-honſes, 19 

27 Columella on Agriculture, by Gibſon, 4tn. 148 

28 Palladio, finely engraved by Ware, 75 6d 


Beatings, Marchings, Calls, &c. by R. Spencer, Drum 
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29 Hill's Review of the Royal Society, 16s 6d : 

30 Dr. Sharpe's Engliſh Hebrew, and Engliſh Latin Grammars 
Jl — Defence of Chriſtianity, 33—Oligarchy, 1s 

32 Petiver's Natural Hiſtory and other Works, 300 Plates, 61 6s 
33 Cateſby's American Plants fit for Britiſh Growth, coloured 21 28 


On the Thiev—ng Pirateers of the Army LisT; 
and their worſe greedy, ſculking, inſidious, lame 
Helpers, Abettors, &c. who, by Omiſſions, &c. 
have above 1000 Errors in theirs for 1770. 


HH E War. Office Lift bears the ſame Authority on any Oc- 
caſion as their Commiſſions—whereas a Piracy can have 
no Authority.— The Attempt is the moſt inviduous Invaſion on 


Property and Trade. Are they leſs guilty than & Den of com- 


mon Thieves ? | | 
85 5 Soon may be publiſhed; Ne 

1, The ScandarLovs REOIS TER, of the Filchean Shylockean 
Crew of Piratical London Bookſellers, the Diſgrace of Trade 
and Society, wiz. Crowderian, M Robin, M*Robert, J. and T. 
Curs'm, Old Nick, Puggy H—wes, Culley, Clericus, M Richards 
and Urquhartionian Den of cowardly——to rob a Man old e- 
nough to be Grandfather to the oldeſt of them, yet able to give 
the whole Crew a fatherly Correction, and teach them, and their 
dirty ſeulking Helpers, the Manoeuvre of the Noſe. jig dance, 

but ſcorn to attack what is ſo infinitely inferior to him, who in the 
Courſeof about 60 Years Trade has nevergiven the leaſt Offence. 

Theſe are your Liberty and Property London Bookſellers, 
Fomenters of Defamation, Sedition, Treaſon, and Blaſphemy, 
the Grave of Liberty ! | | 

With the ſame Conſcience they would ſtrip Mankind, their beſt 
Cuſtomers, and even one another. By Means of ſuch Deſpera- 
does the Liberty and Commerce of moſt Nations have ſuffered. 

The hang-in-chains-looking Filch's higheſt Ambition is in de- 
claring himſelf a Traitor, an Atheiſt, &c. as moſt of his Gang 
may, who regard no Honour, Honeſty, Religion, Profeſſion, or 

Property, &c. | 
One of this hopeleſs Crew, in his Remorſe, has concludedwith 
a Piracy upon Eſq; Ketch, as I fear the reſt and their paultry Help- 
ers will. | They who rob the Rich, would rob the Poor, he 
who wrongs his Enemy, would his Father. 

Few Robbers on Reſiſtance, but would Kill; theſe Wretches 
make a Jeſt of Hanging, the greateſt Villain ſhould never be de- 
prived of Life; ſet them io all the obnoxious hard Labours, 16 hours 
a Day, ſpare Diet, no Women to come in the fight of the Men, or 
Men 1n the Apartments of Women, chained and badged,every part 
of their Apparel, fo as to denote their various Crimes ; Murderers 
and Houfe-breakers, with a Death's Head, labelled, thou ſhalt not 
kill; Piratical Bookſellers, a Wooden-book-clog, chained to their 


Legs, labelled, Thou ſhalt not Steal, &c,—PBy theſe Means thouſands | 


would become uſeful to the Community, and Millions deterr'd from 
their more dreaded Deſtiny, than a thouſand DeaTas. ö 
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New Marhop of Minins. 
To which is added, 

M. VALLIER's 


Diſſertation on Countermines. 


K T — of the common receiv'd opinion of miners 
0 in general, in regard to the effect of pow- 
AE! der confined in mines, and to eſtabliſh the 
true theory of mines upon a folid foundation ; which 
being likewiſe confirmed by a great number of un- 
exceptionable experiments, cannot fail of meetiug 
with the approbation of every unprejudiced reader : 
as to thoſe who are apt to find fault with every thing 
new, that ſeems to contradict an old eſtabliſhed op1- 
nion, though ever ſo erroneous, their cenſures will 


not be regarded, nor will any objection whatever be 
admitted, unleſs are by well atteſted experi- 


ments. 
B i 
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FRNM N HE intent of this work is, to ſhew the Fallacy 
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If you imagine a large globe of earth homogene- 
ous in all its parts, and a certain quantity of powder 
lodged in its center, ſo as to produce a proper effect 
without burſting the globe; by ſetting fire to the 
powder, it is evident, that the exploſion will act all 
round, to overcome the obſtacles which oppoſe its 
motion, and as the particles of earth are porous, they 
will compreſs each other in proportion as the flame 
increaſes; and the capacity of the chamber increaſes 
likewiſe. But the particles of earth next to the 
chamber will communicate a part of their motion to 
thoſe next to them, and thoſe to their neighbours; 
and this communication will thus continue in a de- 
creaſing proportion, till the whole force of exploſion 
is intirely ſpent, and the particles of earth beyond 
this term will remain in the ſame ſtate as they were 
at firſt. The particles of earth that have been acted 
upon by the force of exploſion will compoſe a globe, 
which M. Belidor calls the Globe of Compreſſion. 

The foregoing experiment is very eaſily compre- 
hended ; but when powder is lodged in a mine, where 


the weight of the earth in the line of leaſt reſiſtance, | 


is leſs than at the ſides and underneath; it ſeemingly 
appears, that as ſoon as the force of exploſion reaches 
the ſurface of the ground, it would throw up a cer- 
tain quantity of earth, and leave a hollow in the form 


of a truſtum of a cone, without any other effect upon } 


the ſides or bottom ; as likewiſe, that when the mine 
is overcharged, the baſe of the excavation, inſtead 
of increaſing would rather diminiſh, becauſe the force 
of exploſion being greater would ſooner reach the 
extremity of the line of leaſt reſiſtance : it is in this 
light, that all practical miners have hitherto con- 


ſidered the action of powder lodged in mines; and 


from thence concluded, that a certain charge will 


form an excavation, whoſe greateſt diameter ſhall be 


double the line of leaſt reſiſtance; a leſs quantity 


raiſe the earth only a little, and a greater throw on 
| 3 eart 
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on MINES, 3 
earth up higher, and diminiſn the diameter of the 
excavation inſtead of increaſing it. 

As abſurd as ſuch an opinion may be, that a 
greater force produces a leſs effect than a more mode- 
rate one, nevertheleſs it has prevailed amongſt all the 
practical miners in Europe; without conſidering that 
there may be phyſical cauſes in nature which they 
were unacquainted with, and that no theory of this 
kind ſhould be admitted as true and well grounded, 
unleſs ſupported by well atteſted experiments. 

M. Belidor made ſeveral experiments with various 
charges, at Ia Fere, from which it appeared, that the 
greateſt diameter of an excavation may not only be 
made double, but triple or quadruple; yet ſome old 
miners of note that were preſent, could or would not 
believe it, though they had ſeen it with their own 
eyes, much leſs thoſe who were abſent. Theſe ex- 
periments ſhewed it is true, that the diameter of the 
excavation could be made greater than was imagined, 
but for what reaſon, was not hitherto known, till M. 
Belidor demonſtrated it, in the Memoirs of the Aca- 
demy of Sciences at Paris, in the year 1762, from 
which this work has been extracted. 

To explain the reaſons on which the principles of 
mines are grounded, it is neceſſary to conſider not 
only the reſiſtance, which the weight of the earth and 
the coheſion of the parts make againſt the force of 
exploſion, but likewiſe the preſſion of the atmoſphere, 
which is ſo great as to counterbalance a column of 
water of the ſame baſe, and whoſe altitude is 33 feet, 
which anſwers nearly to a height of a middling ſoil 
of about 22 feet: ſo that if the line of leaſt reſiſtance 
of a mine be 10 feet, the force of exploſion muſt 
not only overcome the weight of 10 feet of earth 
above it, but 32 feet properly ſpeaking. It is how- 


erer to be obſerved, that this weight reſiſts the force 


of exploſion no longer than till the mine burſts, and 
the exploſion gets a communication with the air 
becauſe then the preſſure of the air ceaſes, 

8 = Plate 
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Plate I, fig. 1. As the powder does not fire all 
at once, but gradually; ſo the force of exploſion in- 
creaſes proportionally, and condenſes the earth all 
round in a ſpheric form, as has been obſerved before, 
till this force overcomes the reſiſtance of the earth 
and atmoſphere, which cannot happen before the earth 
riſes in the middle into a ſpheric form, and the radius 
CA of exploſion extends to the ſurface A B of the 
earth, and then the exploſion getting a free commu- 
nication with the air, raiſes the earth to a conſider- 
able height, and forms an excavation of a curve- 
lined figure, ſuch as AE B; the point C repreſents 
the center of the powder or chamber. = 

It is a known principle, eſtabliſhed by facts, that 
the force of exploſion is always proportional to the 
quantity of powder fired; and as the force of explo- 
ſion acts in a ſpheric form, and ſpheres are as the 
cubes of their radu, it is evident, that the forces of 
exploſion, or the quantities of powder fired, are pro- 
portional to the cubes of their radii. 

This proportion will always hold good in an uni- 
form ſoil, but varies according to the denſity: and 
if the chamber of a mine be placed on a rock, or 
ſome other hard ſubſtance, the diameter of the exca- 
vation will be greater than it would have been other- 
wiſe; becauſe the force of exploſion being reſiſted 
downwards, will act with a greater violence towards 
the ſides and upwards. A mine placed in a ſoil of a 
greater denſity and tenacity than another of the ſame 
depth, requires a greater charge in proportion ; but 
It muſt be obſerved, that the tenacity is not propor- 
tional to the ſurface of the excavation, as M. de 
Valliere and ſome others pretend, but to the ſolid it- 
ſelf, as we have ſhewn in page 221 of our Attack, 
where we treat of the proper charges of mines. 

To find a proper charge of a mine in any ſoil, ſo 
as to produce a given diameter, an experiment mine 
muſt be made in the ſame ſoil, ſufficiently charged, 
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on M INES. 5 
ſo as to produce a proper effect, and the line of leaſt 
reſiſtance exactly meaſured, as well as the diameter 
of the opening, by which the radius C A of the 
globe of compreſſion will be found: then ſay, he 
cube of the radius of the globe of compreſſion found by 
the experiment, is io the cube of the radius of the pro- 
poſed mine, as the charge of the experiment mine is to the 
charge required. | 

And to find the diameter of a mine whoſe charge 
is given, ſay, the charge of the experiment mine is to 
the given charge, as the cube of the radius of the firſt 
is to the cube of the radius of the ſecond. From whence 
the diameter required is. found by this equation, 
CAC D*=AD?, 

Amongſt ſome mines made at Ia Fere, one was 
charged with 170lb. and another with g3oolb. the line 
of leaſt reſiſtance of both was 10 feet : the diameters 
being meaſured, the firſt was found 20 feet and the 
| ſecond 27. Now to find this laſt diameter by the 
theory, add the ſquares of 10, the line of leaſt re- 
ſiſtance, to the ſquare of 10, half the diameter 20, 
which gives 200, for the ſquare of the radius whoſe 
cube is 2828: then 170: 300::2828 : 4990, this 
fourth term is the cube of the radius of the ſecond 
mine, whoſe root is 17; and if from the ſquare 289 
of this root, the ſquare 100 of the line of leaſt reſiſt- 
ance be ſubtracted, the ſquare root of the difference 
will be 13.7 and 27.4, twice this root, the diameter 
required : which is nearly the ſame as has been found 
by the experiment. = 

Let a mine be loaded with 980lb. in the ſame ſoil, 
and the line of leaſt reſiſtance 15 feet: then 170 : 
080 ::2828: 16302: for the cube of the radius, and 
its logarithm 4. 21224, multiplied by 2, and divided 
by 3, gives 2.80826; for the logarithm of the ſquare 
of the radius, which anſwers to the number 643, 
from which ſubtracting 225, the ſquare of the line 
of leaſt reſiſtance, and taking the ſquare root of the 

difference 
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difference 418, we get 20.4, and twice that number 
gives 40.8, which exceeds 40 feet 2 inches, found by 
experiment, by about 5 inches. 
Having made another mine in the ſame ſoil, loaded 
with 360olb. of powder, and of the ſame depth, 
viz. 15 feet, the diameter was found to be 70 feet: 
now if 170: 3600: : 2828 : 59887, this fourth term 
is the cube of the radius, whoſe logarithm 4.77733, 
multiplied by 2 and divided by 3, gives 3.184888 
for the logarithm of the ſquare, which therefore is 
1530; from this ſubtracting 225, the ſquare of the 
line of leaſt reſiſtance, the ſquare root of the diffe- 
rence 1305 will be 36, and twice this number 72 the 
diameter; Which is 2 teet more than that found by 
experiment. | 
M. Belidor, finding the diameters of mines loaded 
with great charges, greater by computation than by 


experiments, imagines that it was owing to the cubi- 


cal chambers, by which the quantity of earth above 
them is leſs in proportion than in ſmall ones : but 
whether this reaſon is juſt, or that the diameter and 
the line of leaſt reſiſtance have not been rightly mea- 
ſured, is not certain ; for a friend of mine found the 
contrary in ſome very accurate experiments he made. 

Having given an account in page 232 of our Attack, 
of ſome experiments formerly made at Ja Fere, and 
computed their diameters from the parabolic figure, we 
ſhall here compute the ſame diameters from the globe 
of compreſſion. The firſt was loaded with 120, the 
ſecond 160, the third 200, the fourth 240, the fifth 
280, the ſixth 320, and the ſeventh with 360, the 
lines of leaſt reſiſtance was 10 feet in all of them; 
the diameters were found to be, 1ſt, 225, 2d, 26, 
3d, 29, 4th, 50 ;th, 332, 6th, 36, 7th, 38 feet. 
Now taking the diameter of any one as known, for 


example, that of the ſecond 26, whoſe globe of 
compreſſion will be found to be 4412; then as the 


globes of compreſſion are proportional to the charges, 
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they will be, 1ſt, 33093 3d, 5515; 4th, 6618; 
5th, 77521 3. 6th, 8824; 7th, 9927: the ſquares of 
their radii, 1ſt, 225.053 3d, 312.15; 4th, 352.49 3 
zth, 390.64; th, 427.02; 7th, 461.9; and the 


| radii of the baſes, 1ſt, 11.05; 3d, 14.56; 4th, 15.88; 


cth, 17.04; 6th, 18.08; 7th, 19.02; whence the 
diameters are, 22. 1; 29.12; 31.76; 34.08; 36.16; 
38; which ſhews that the greateſt difference between 
the meaſured and computed diameters is not above 
6 inches. | 1 

The near agreement between the diameters, com- 
puted from theſe two different methods, ſeemingly ſo 
different, appears extraordinary. I found beſides, in 
computing large tables by both of them, that one 
gave the charge ſomething greater than equal, and 
afterwards leſs than the other; but the differences 
were immaterial, 5; 

Me have hitherto computed the diameters of mines 
from their charges; we ſhall now give ſome exam- 
ples to ſhew how to find the charges from the given 
diameters. Thus a mine made in the ſame ſoil as the 
laſt ſeven, whoſe line of leaſt reſiſtance is 10 feet, it 


is required to find the charge ſo as to make a diame- 


ter of 40 feet: the ſum of the ſquares of the line of 
leaſt reſiſtance 10, and half the diameter 20, gives 


z00 for the ſquare of the radius of the globe of 


compreſſion ; and the ſquare root 22.36 of 500, 
multiplied by 500, gives 11180 for the globe of 
compreſſion : then the globe of compreſſion 4412 
of the ſecond mine, is to the globe of compreſſion 
11180, as the charge 160 of the experiment mine is 
to the charge required, which will be 405z1b. nearly. 
Let a mine whoſe line of leaſt reſiſtance is 10 feet 
be loaded with 170lb. of powder, and have a diame- 
ter of 20 feet; it is propoſed to make another in the 
lame ſoil, whoſe line of leaſt reſiſtance is 15 feet, and 
its diameter 70, to find its charge. The ſquare 122 
of half the diameter 70, added to the ſquare 225 of 
| the 
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the line of leaſt refiſtance 10, gives 1450, whoſe root 
is 38 nearly; and 1450, multiplied by 38, gives 
55100 for the globe of compreſſion, and as the globe 
of compreſſion of the experiment mine has been 
found above to be 2828, we have 2828: 55100: : 
170: 33121b of powder for the charge required. 

M. Belidor ſays, to ſhew the application of the 
globe of compreſſion in the defence of places, I ſhall 


explain the planes and profils of countermines made 
at la Fere, to blow up the beſiegers cannons, and 


throw them into the ditch, together with another 


experiment, which threw the cannons into the forti- 


fication. 

It is well known, that when once the beſiegers have 
eſtabliſhed their batteries near the cover*d-way, to 
make a breach in an outwork or the body of the 
place, they become practicable in two or three days, 
then the beſieged are obliged to ſurrender ; ſo that 
the only reſource remaining to them, is to retard the 
finiſhing theſe batteries as much as poſlible, by all 
the ſtratagems that can be imagined ; but nothing 
diſconcerts the beſiegers ſo much as the deſtroying 
them by countermines, and to throw the cannons into 
the poſſeſſion of the beſieged, 

Every time that batteries have been deſtroyed by 
countermines, the cannons have been thrown into the 


trenches, becauſe the reſiſtance is greater on the {ide 

* when the ſame 
ground is blown up ſeveral times, the chambers may 
be ſo diſpoſed, that when the beſiegers have re-eſta- | 
bliſhed their batteries for the ſecond or third time, the 
cannons may be blown towards the place; becaule | 


of the parapet than on any other 


the earth to fill up the excavation having much leſs 


_ tenacity than the former, that ſide which was the 


ſtrongeſt becomes the weakeſt. | 
By following this method, I have in 1724 con- 
ſtructed countermines under the glacis of the polygon 


at Ia Fere, to blow up the batteries ſuppoſed to be 
erected by the beliegers three times, Plate 
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Plate I. fig. 2, 3, 4. The firſt chamber, C, blew 
up two 24 pounders towards the trenches as uſual : 
the batteries being re-eſtabliſhed, the chamber D threw 
the cannons into the ditch: the batteries being re- 
eſtabliſhed again, the chamber E threw the cannons 
again into the ditch, to the great ſurprize of the ſpec- 
tators, eſpecially to ſome of the miners, who expected 

uite the contrary. For it was the firſt time that 
this method had been practiced, excepting at the ſiege 


of Turin in 1706, where by chance one of our pieces 
was thrown into the covert-way, which the beſieged 


carried in triumph into the town, „ 
As ſuch an advantage is extremely proper to raiſe 
the courage of the garriſon, and to diſcourage the 
beſiegers, by the length of time to re-eſtabliſh the 
batteries, we thought we could not ſhew better our 
attachment to his majeſty's ſervice, than endeavouring 
to improve this branch of the countermines, in ſuch 
a manner, that the firſt mine, called fougaſſe, having 
only eight or ten feet of the line of the leaſt reſiſt- 
ance, may throw directly the enemy's guns into the 
ditch of the place, and even into the work, in order 
to make uſe of them againſt him. This method may 
be uſed in places which have wet ditches as well as 
the dry; ſince by ſinking only three feet under 
the level of the covert-way, the height of the ban- 
quet and parapet give ſeven feet more, this makes 
a ſufficient line of leaſt reſiſtance to blow up a bat- 
tery. If eight feet can be ſunk inſtead of three, the 
battery may be twice blown up, and a third time, is 
13 or 14 feet can be ſunk. The queſtion is then to 
throw the cannons the firſt time into the ditch; for 
after that, there is no doubt but the ſame thing may 
be done again as often as the enemy attempts to raite 
them, and the depth of the ground, will allow it. 


This project being ſent to court, was ordered to be 


put in practice in 17393 for which 1eaſon a battery 
was raiſed in all its forms, for two 24 pounders, 
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Under the middle of which a gallery FG, fig. 5, 6 


was made from the foot T, of the banquet of 20 
feet long, from which two branches G H, GI, were 
made, each of them ſeven feet long, to place the 
chambers A, A, whoſe lines of leaſt reſiſtance was 
ſeven feet only, being under the axle-trees of the 
pieces ; the gallery was continued in a ſlope, to make 
from thence two other branches K L, K N, in the 
ſame manner as the preceding ones, but lower, to 
place the chambers B, B, whoſe line of leaſt reſiſtance 
was 10 feet, and at the fame diſtance from the former 
A, taken horizontally, in order to have the right 
angled Iſoſecles triangle BD C, fig. 5, whoſe hypo- 
thenuſe B C, ſhews the direction of the action of the 

owder. So 

- The intent of the little chambers A, A, being to 
overcome the tenacity of the foil, without any other 
effect, were charged each with 20 pounds of powder 
only, whereas the others B, B, were each charged 
with 600 pounds. The length of the leaders were 
contrived ſo as the fire being ſet to it at F, it went 
to G, and from thence to the chambers A, A, and 
to the point K at the ſame time, and to the chambers 
B, B, in a few ſeconds afterwards: the firſt, A, A, 
having produced a proper effect, the ſecond, B, B, 
met with leſs reſiſtance towards the wheels of the car- 
riages than towards the trail, raiſed the pieces to about 
40 fathoms, and then threw them 35 fathoms from 
the battery into the ditch. | „ 

The effect of theſe mines was much greater than 
was expected, even by thoſe who had the moft favour- 
able opinions, from the bare expoſition of the pro- 
ject: the moſt expert in mines at la Fere were more 
ſenſible than ever of the certainty of the principles 
eſtabliſned in our theory, and of all the advan- 
tages that may be obtained from the globe of com- 
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Though the centers of the two chambers were 18 
feet from each other, they yet produced but one ex- 
cavation of an elliptic form, whoſe greateſt diameter 


was found to be 4.5 feet, and the leaſt 27; the depth 


18, and the bottom well cleared, without hurting the 
parapet of the covert-way. If then two mines pro- 
duced ſo great an excavation, to what extremity will 
the beſiegers be reduced, if a battery of 10 or 12 
pieces was blown up: for where will they find earth 
enough to fill up an excavation of 35 or 40 fathoms 
in length, five in breadth, and 15 feet deep? What 
time will be loſt in repairing all theſe damages ; and 
what deſtruction there muſt be amongſt the ſoldiers, 
from the fire of ſhells, carcaſſes, and granades, con- 
tinually thrown into ſuch a confined place, 


EXPERIMENTS mad: at Bis v in July, 
1753, by Orger of the French King, together 
with their Uſe in the Attack of Places. 


HE intent of theſe experiments was to render 
T uſeleſs the countermines of a beſieged town, 
by burſting the galleries all round, above and below, 
to a certain diſtance, or to change theſe galleries into 
lo many trenches, by which the covert-way may be 
taken at once with very little trouble. His majeſty 
being informed of theſe means, ordered that experi- 
ments ſhould be made near the caſtle of Biſy, belong- 
Ing to the duke of Belleifle. In conſequence of which, 
a detachment of 75 miners, with their officers, was 
lent there from the artillery ſchool at Ja Fere. The 
work begun with what belongs to the globe of 
compreſſion, a ſoil had been pitched upon - the moſt 
uniform that could be found, which happened to be 
a hard ſand, mixed with gravel ; there were made four 
galleries, A, B, C, D, fig. 7, three feet wide, and 

1 ſix 
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ſix high, ſo as to form a rectangle, -whoſe' ſides an: 
ſwered nearly to the four cardinal points: the two 
oppoſite ones A, B, which faced the north and ſouth, 
were each 10 fathoms long, and the other two 
C, D, which faced the weſt and eaſt, 12 fathoms; 
they were lined with ſtones, in order to ſhew that 
maſonry was rather an advantage than an obſtacle to 
the effect of powder: the bottom of theſe galleries 
had a ſlope of fix feet three inches, and the mean 
depth was 15 feet under the ſurface of the ground, 
which terminated in a deſcent from ſouth to north, 


between the interval of the galleries of that name. In 
that to the eaſt, C, a branch, LK, was made at right] 
angles of 24 feet long, and at K another, K F, at] 


right angle to this, to place a chamber, E, 30 feet 


diſtant from the gallery A, 36 from D, and 42 from 
B. The other galleries were made by means of two] 
mafts or pits, M, I, the one, M, to the ſouth was 16 


feet deep, and the other, I, to the north 20. 
When. theſe galleries were finiſhed, the laſt pit, I. 
was deepened nine feet more ; ſo that the 8 Y, 


fig. 8, was 29-feet below the ſurface of the oround | 


near the chamber. After this a gallery, Y X, was 


made, going directly under the chamber E, with a 
deſcent of 18 inches, and five feet high, by which 


its top was 14 feet below the center of the er 


E, the whole ſupported with good and ſtrong planksF 
of oak, and ſtill in the ſame ſort of ſoil as mentioned 
before, but ſo hard, that the miners were obliged to 


uſe the chiſels. Such was the diſpoſition made to 


what belonged to the globe of compreſſion; whoſe 
object was to ſee e it would burſt all theſe gal- 


leries. 


As it does not appear natural, that a mine, whoſe 
effect ought to be on the weakeſt ſide, ſhould burſt 
galleries at a diſtance of four times the length of its 

line of leaſt reſiſtance, it is no wonder that it ſhould Þ 


.haye been doubted ; though the experiment made 1 | 
49 
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Ia Fere in 1732, ought to have been a proof of it, as 
the fact was eſtabliſned upon the preceding theory, yet 
the miners were not convinced of it, pretending that 
the powder had penetrated between the ſoft ſoil and a 
bed of ſtrong clay, ſo far as to burſt the gallery. It 
was plain, that by admitting this theory, the old one, 
and all its conſequences, muſt of neceſſity be rejected. 
kept ſilence upon this article till the year 1753, when 
in a diſcourſe which I had the honour to make to his 
majeſty on the effect of powder in mines and fire- 
arms, he ordered immediately that I ſhould be fur- 


niſhed with means to make farther experiments, which 


are thoſe I have now deſcribed. 

The 18th of June, the count d' Argenſon, who ar- 
rived the night before at the duke of Belleiſie's, at the 
caſtle of B:i/y, with ſome general officers and other 
perſons of quality, who came there out of curioſity, 
went early in the morning to viſit all the works of the 
mines; after this fire was ſet to the globe of com- 
preſſion, which had been loaded the night before with 
2000 1b, of powder: it raifed the earth to about 
150 feet high. They then went to ſee and judge 
themſelves whether it had deſtroyed the galleries about: 
it, as well as thoſe underneath, and to what diſtance 


the globe of compreſſion had acted; it was found 
that it formed an excavation perfectly round of ſixty 


ſix feet diameter, and ſeventeen deep. 

The eaſt gallery C, lined with maſonry, and at 24 
feet diſtant from the chamber, was entirely burſt from 
one end to the other. 2 

The ſouth gallery A, at 30 feet diſtant, from the 
chamber, was equally burſt trom one end to the other, 
excepting two fathoms near the entrance M, at the 
weſt. | 
The weſt gallery D, of 12 fathoms long, and 36 
feet diſtant from the chamber, was deſtroyed to the 
length of ſeven fathoms, three fathoms were left near 

Its 
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its entrance at the north, and two fathoms on the 
other end. | | 


The north gallery B, which was ten fathoms long, 
and 42 feet from the chamber, was deſtroyed all but 


two fathoms at its entrance at the weſt, ſo there was 
eight fathoms impracticable, which were divided into 
two equal parts by the perpendicular drawn from the 
center of the chamber to that gallery. + 
As that line formed a right angled triangle, with 
half the gallery deſtroyed, whoſe hypothenuſe is 48 
feet; which hypothenule is the radius of the globe of 
compreſſion ; this ſhews that the globe of compreſſion 
would have deſtroyed-a gallery at that diſtance, and 
conſequently quadruple the line of leaſt reſiſtance, 
The gallery Y, Z, 8, fig. 8, which paſſed under 


the chamber E, whoſe top was 14 feet from it, and 


tength 69 feet, could not be entered farther than the 
length Y Z of 24 feet, ſo that 45 feet of it was de- 
ſtroyed; as the extremity of this gallery was ꝗ feet 
beyond the centre of the chamber, it appears that 
there remains 60 feet from the middle to the entrance, 
and as there were 24 feet not deſtroyed, there remain- 
ed 36 deſtroyed on that ſide, which taking for the 
baſe of a right angled triangle Z S E, and the per- 
pendicular E S being 14. feet, the hypothenuſe E Z, 
is found to be 38 feet, which therefore is the radius of 
the globe of compreſſion : ſo that it would have de- 
ftroyed a gallery whoſe top had been at that diſtance 
under the mine, conſequently 530 feet under the ſur- 
face of the ground, which is the greateſt diſtance 
that a gallery can ever be made. Theſe are facts yet 
exiſtanr, and which may be verified upon the ſpot. 

From hence it follows, that if the line of leaſt re- 
ſiſtance had been 15 or 16 feet inſtead of 12, the 
globe of compreſſion would have deſtroyed a gallery 
at C0 feet diſtant from the centre of the chamber; 
conſequently if the chamber was placed at that 8 ie 
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and nearly in the middle between two liſtning galleries, 
whoſe diſtance is generally from 15 to 24 fathoms, it 
would have burſted both, the envelope and all thoſe 
under and above them, by increaſing only the quan- 
tity of powder in proportion. This proves the great 


uſe that may be made of the globe of Compreſſion, 
in the attack of a place countermined. 


It has been found, that to make uſe of the globe 


of compreſſion in a common foil, the chamber ſhould 
be made upon the ſame level with the galleries, and 
its greateſt diſtance be about quadruple its depth near- 
ly; then the diameter of the excavation will be about 
ſextuple that line. And to find the charge, multiply 
three times the line of leaſt reſiſtance, expreſſed in feet by 
100, and the produtt will give the number of pounds of 
powder for the charge required, For example, having 
two or three contiguous galleries, 15 feet deep, at a 
diſtance not exceeding 60 feet; make a ſhaft in the 
moſt convenient place, and from thence carry a branch 
to eſtabliſh the chamber : then three times 15, the 
depth of the mine, multiplied by 100, gives 4500 lb. 
for the charge of this mine. From this rule it ap- 
pears, that the true charge of the globe of com- 
preſſion at Biſy ſhould have been 3600 lb. for a line 
of leaſt reſiſtance of 12 feet, then the diameter of the 
excavation would have been 72 feet inſtead of 66, 
and in that caſe the weſt gallery would have been de- 
ſtroyed to the quadruple of the line of leaſt reſiſtance 
as has been mentioned already. The reaſon for charg- 
ing the mine of Biſy with 3000 Ib. only, was to pre- 


vent ſome houſes near it, from being damaged. This 


rule for charging mines is not founded on any exact 


theory, but is ſufficiently exact, becaule it is better in 


this caſe, to make the charge greater than leſs. 

While one part of the miners detachment was oc- 
cupied in what belonged to the globe of compreſſion, 
the other was at work to conſtruct a place of arms of 
a covert-way to countermine it; in order to 2 

| them 
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them afterwards into trenches of a ſiege, and to fur- 
niſh means of a new kind of experiments. This place 
of arms traced ſuch as one in a real fortification was 


found to be in a moſt ungrateful ſoil, for the bottom |} 


was of a very hard free ſtone that could not be pe- 
netrated without blowing it up with gunpowder; and 
it was covered with a ſtrong clay, which appeared to 
be againſt the experiments intended to be made ; but 
as it would have been looked upon as to favour the 
experiments, by changing the ſituation, it was thought 
proper to continue the work in that ſoil which had been 
pitched upon by chance, ſo that if they ſucceeded in 
this, there would be no doubt of their ſucceſs in any 
other. 

Plate II. Fig. 12. At the depth of 12, 13, 14, 
and 15 feet, were made a gallery magiſtrate 1, 2, 3; 
an envelope 4, 7, at the foot of the glacis; two tra- 
verſing, 1, 4 and 3, 7; and two liſtner, 5,8 and 6,9; 
all being five feet high, and three broad. This work 
being finiſhed, a ſap, BC, was made in the uſual 
form, which croſſing one of the liſtners, and within 
about four fathoms of the other, as happened by 
chance. The 16th, the beſieged miners intending to 
deſtroy this head of the ſap, ſet fire to the mines A, 
B, carried from the liſtner at the right. The ſecond 


mine B, which was 10 feet deep, formed an excava- | 


tion of 27 feet diameter, in which the miners entered 
to diſcover the gallery, cleared it, and from thence 
entered into the liſtner, which was done in five hours. 
Ihe 17th, the beſiegers intending to deſtroy at the 
ſame time, and by the ſame fire, the Iiſtner of 20 ta- 
thoms, the envelope of 24, and 12 of the traver/ing, 
begun to place a maſk of ſand bags before them by 
way of a retrenchment, laid the leader, and put 10 
| barrels of powder in two heaps at the end of the 
traverſing gallery; 16 barrels in four heaps in the 
envelope, and as much in the liſtner ; then — 
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the entrance at the excavation : all this work was fi- 
niſhed in ſeven hours. 

The count d' Argenſon being arrived, the beſieged 
miners ſet fire to the mine C, at the left, which they 


| had loaded with 2001b. of powder, in order to de- 


{troy the ſap on that ſide. The beſiegers miners en- 
tered into, the excavation, to diſcover the gallery; 
in the mean time the beſieged ſent two miners, fol- 
lowed by lord Melford, out of curioſity, to obſerve 
the beſiegers, who being arrived at the envelope, the 
ſmoke of the leader was ſo great, that they could 
proceed no further; then retired in haſte into the 


freſh air to recover from the ſuffocation they were af- 


fected with, in the attempt. 

An hour after, the ſame lord, with a ſerjeant and a 
corporal, entered a ſecond time into the gallery, to ſee 
whether they could advance farther, butfound the ſtench 
of the powder ſtill worſe than the firſt time, for at- 
tempting to go into the liſtner, they ſwooned away, and 
would have died, had they not been carried out di- 
rectly, eſpecially the corporal, who did not recover 
in 24 hours. This example ſhews, that the miners 


have not a more cruel enemy than the confined ſmoke 


of powder; for if they are in it during a few mi- 

nutes, faint away, and die if not ſecured properly. 
After this event, fire was ſet to the leader on the 

right, which ſuddenly raiſed the upper part of the 


liſtner, the envelope and part of the zraver/ing, and 


changed them into trenches, as may be ſeen in fig. 13. 
to the length of 56 fathoms, being about 24 feet 
broad, and about 8 deep; a little after were ſprung 
by the ſame fire, the reſt of the communication or 
traverſing adjacent, with half the magiſtral in the 
gorge of the place of arms, by means of 24 barrels 
of powder placed in ſix heaps, which changed theſe 
galleries alſo into trenches, the length of 38 fathoms, 
that is, the Liſtner on the right, the envelope, the 

D traverſing 
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traverſing and the magiſtral, formed one continued 
trench. | 

The ſame day the miners, after having cleared the 
bottom of the excavation near the Liſtner at the leſt, 


opened the gallery and penetrated into the Liſtner, 


charged it and the traverſing with 20 barrels of pow- 
der placed in four heaps; they charged likewiſe the 
other half of the magiſtral gallery in the place of arms, 
with 12 barrels of powder placed in three heaps. 
Things being thus diſpoſed, the count d'Argenſon 
and the duke of Belleifle came the 19th, to ſee the 


remainder of the operations; the firſt changed the 


liſtner which was 22 fathoms long, into a trench with 
more ſucceſs than the former, as being better cleared; 
after this, the reſt of the magiſtral gallery was ſprung, 
which made a trench of 20 fathoms. Theſe trenches 
may be traverſed and finiſhed, as may be ſeen in fig. 
14. | 

It may perhaps be ſaid, that as theſe countermines 
were not defended, it is no wonder that theſe trenches 
were ſo eaſily made; but this objection deſerves no 
anſwer ; it is ſufficient to ſay, that the operations 
made here, are no more than what is daily practiſed 
at the ſchool of artillery, without any body receiving 
the leaſt harm. 

All theſe experiments being finiſhed to the ſatis- 
faction of the count 4 Argenſon without any accident, 
that miniſter, to verify them, and to give an account 
of them to the king, had a memorial drawa up, and 


ſigned by Meſſrs. Valiere, Gonrdon lieutenant generals, 


a Auville, Chateaufer, Gribauval, captains of miners ; 
Belcourt, third commander of*the ſchool of artillery 
at la Fere and Belidor. , 

It is after this memorial that the preceding facts have 


been written, which cannot be ſuſpected of any alter- 


ations, every thing was approved of by all thoſe who 
were invited by M. Count d' Argenſon, to ſee theſe ex- 
Tone: periments 
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periments tried, without any exception, although this 
was the time of doing it, if there had been any room 


From theſe experiments, has been deduced a me- 


thod for changing galleries of mines into trenches, as 
follows: after having ſtopt the entrance with ſand bags 
or wood, the heaps of barrels of powder ſhould be 
placed at equal diſtances from each other, to make 
them take fire together, and this diſtance ſhould not 
exceed the triple the depth of the gallery, from thence 
the length of the leaders will be determined. The 
charge ſhould not be too great, to prevent the making 
too deep a trench, for the ſoldier to defend them ; 
each heap of powder ſhould contain as many barrels 
of 100 Ib. as there are feet in the fourth part of the 
depth of the gallery, in a common ſoil. For exam- 
ple, having a gallery of about 24 fathoms, and 16 
feet deep, there ſhould be 4 barrels in a heap, and 4 
heaps, diſtant 6 fathoms from the centre of the one 
to the centre of the next, and half that diſtance from 
the ends. This may be done in four hours. If the 
galleries were ſituated in a different ſoil, than that we 
have here ſuppoſed, a tryal muſt be made to determine 
from thence the proper charge. 

To account for the effect of powder in galleries of 
mines changed into trenches; I conſider that theſe 
galleries are in the ſame caſe as a muſket that is to be 
burſt, which requires not to be charged with a great 


quantity of powder. For if its end be well ſtopped, 


when the powder is fired, the flame being prevented 
from ruſhing out, endeavours to extend itſelf, till a 
ſufficient quantity is fired to overcome the obſtacle that 
reſiſts it, opens the barrel from one end to the other. 
The ſame thing happens in galleries of mines; for 
when the heaps of powder are properly diſpoſed, and 
the leaders ſo contrived as the ſeveral heaps take fire 
at the ſame time, the flame extends all over till a ſuf- 
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ficient quantity is lighted to burſt the gallery. . rom 
hence it follow, 

1. That the method of hb galleries of mines 
into trenches, will be of excellent uſe, eſpecially, | 
when the ſoil is gravel or ſtony, which is improper to 
proceed by ſap z for this is no hindrance to the effect 
of powder ; as has been found by the experiments 
made at Bit. , 

2. That che countermines as commonly made 
in a fortified place, are a diſadvantage to the be- 
ſieged inſtead of an advantage; eſpecially, if the 
beſiegers have plans and profils of them, becauſe 
they cannot ring an advanced mine, without 
giving the enemy an opportunity to burſt their galle- 
ries, and adyagyc to the govert-way with very little 
trouble, and to erect batteries with ſecurity. 

3. Hencefotward, the chance of the beſieged and 
beſiegers will entirely be changed, ſince the latter will 
find dilpoſitions ready prepared which will turn more 
to his advantage, than the place could formerly have 
received from them. „ 

4. That in the attack of places countermined, the | 
believers miners will be of much greater importance 
than ever; ſince the taking the covert- way will be 
their lot, as well as all thoſe works which have under 
ground communications with the Place, ſuch as the Þ 
citadel of Tournay and many others, and the; Place 
itſelf, if it has amyduch paſſages. 

5. ?” That the preſent method of making counter- | 
mines, leading towards the covert-way, mult ne- 
ceſſarily be changed, in order to prevent the enemy 
from turning the galleries to his advantage. 

Plate III. Fig. 17. To apply our method of at- 
tacking the countermines in a place beſieged, I ſup- 
poſed, the firſt and ſecond parallels made the latter 
A, B, C, to be diſtant of about 60 fathoms from the 
palliſades of the covert-way, and from thence the 


trenches are carried on in the capital of the wks 
an 


K 


| Profil parallel 1.” to the Covert way. 
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and in thoſe of the adjacent baſtions of the front at- 
tacked ; and after this, batteries L are made of can- 
nons and mortars to enfilade by ricochet, the covert- 
way, and the ramparts parallel to it, to deſtroy their 
defences. During this time, the ſapers carry on the 
ſaps towards the places of arms in the covert-way, 
both ſaliant and rentring ; to eſtabliſh the heads E F 
near the ends of the liſtners G, G, before the ſaliant 
angles, and the miners proceed under- ground to place 
chambers I, overcharged, between the extremities of 
the liſtners of the re-entring angles : I ſuppoſe they 
have taken the precaution to ſink their ſhafts as deep 
as the countermines, that the chambers may nearly be 
upon a level with the galleries, and that the ſhafts are 
placed in the trenches K, which lead from one battery 
to the other, not to interfere with any other works 
from the bottom of theſe ſhafts they make the galle- 
ries K L of about 20 fathoms long. This will be a 
work of four or five days to the eſtabliſhing their 
chambers, which ſhould be finiſhed at the ſame time, 
that they may be ſprung together; the ſapers will by 
this time be arrived to the heads E F, to induce the 
beſieged to ſpring ſome of their mines, to deſtroy 
them; with a little attention his intention may be diſ- 
covered time enough to withdraw the troops. 
Suppoſing, that they have ſprung two or three 
mines at each ſide, as ſoon as this is done, the miners 
enter into the excavations to diſcover the galleries, 
which they muſt do at the ſame time, while the ſapers 
form a lodgment in the excavation. When the gal- 
leries are found and cleared, they ſtop up their en- 
trances, to keep in the ſmoak till they want to make 
uſe of them. On the other hand, all the globes of 
compreſſion are fired, and from their excavations 
ſearch is made on the right and left to diſcover the 
liſtners; ſo that if the meaſures have been rightly 
taken, fourteen entrances into the countermines will 
be found, by which it will be out of the beſieged's 


power 
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power to reſiſt equally every where; ſhould there be 
but half that number practicable, it would be ſuſk- 
cient to get poſſeſſion of all their mines; of which, 


only thoſe that are convenient to advance the ſiege, 


are to be changed into trenches. . 
Obſervations on the preceding Theory. 


'Fhat this theory grounded on the globe of com- 
preſſion, is a great improvement upon the art of 


mining, muſt be allowed by all miners; the experi- 


ments made at Biß and la Fere, before a great many 
military gentlemen, demonſtrate its great effects, and 
intirely overſets that old, erroneous opinion, hitherto 
believed by miners in general, that powder con- 
fined in mines, acts on the weakeft fide, and not down- 
wards nor ſide-ways. Since galleries were deſtroyed 
under and at the fides of the chamber, at the diſtance 
equal to four times the line of leaſt reſiſtance ; whereas 
before it was ſuppoſed that it could not make the di- 
ameter of the excavation above twice that line. There- 
fore, as long as this erroneous opinion, inſiſted upon 
by all authors, ſubfiſted, the theory of mines could 
not be brought to any degree of perfection. | 
The method for throwing the canons of batteries 
placed on the covert-way, into the ditch, is no leſs 
important, ſince nothing can diſhearten the beſiegers 
ſo much, as to ſee their batteries for making a breach 
deſtroyed as often as they attempt to raiſe or repair 
them. It may be obſerved that the ſmall mines A, 
Plate I. fig. 6. feem not to be abſolutely neceflary, 
provided the great ones B, are placed directly under 
the breach ct the gun; for in this caſe, as the part of 


the gun and carriage towards the place is much heavier 


than the other, if the mine be properly charged, mult 
throw the guns towards the ditch, without the help of 
theſe ſmall mines; for this has been effected by one 
mine only, at Byfleet camp ſome years ago, by 

5 Matihcw 
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Matthew Clark, one of the greateſt engineers of his 
time. 
The greateſt advantage of this theory conſiſts in 
changing the galleries of countermines into trenches 
of an attack; ſince it reduces the moſt dangerous and 
difficult part of a ſiege, which is that from the third 
parallel to the intire poſſeſſion of the covert- way, into 


a very ſhort and ſafe method, ſuppoſing the place 


countermined. This method is however liable to ſome 
objections; M. Belidor himſelf mentions one; W. Ich 
is, that i may be ſaid, the countermines in the place of 


arms not having been def: it is not to be wondered 


that ſuch an advantage has bee, ef them + without 


any other anſwer than what is daily practiſed at la Fere. 


Now if the beſieged are prevented by tie ſmoak to 
enter into the galleries, does not the ſame difficulty 
obſtruct the beſiegers? it is true, he lays afterwards, 
chat the entrance from the excavation is kept ſtopped 
till they want to uſe them, and when opened, the air 


enters at one end and drives out the ſmoak through 


the other. But then as ſoon as the gallery is cleared 
from the ſmoak, it may be entered at both ends, by 
which the beſieged can with an equal advantage de- 
fend them, as the beſiegers to get poſſcſſion. And if 
the beſieged are aware of the enemies deſign, they 


may ſtop the entrance on their ſide, by which it will be 


impoſſible for them to make uſe of them againſt the 
place. It is true that the beſieged deprive themſelves 
of the uſe of the reſt of their countermines, unleſs 
they are loaded and ſtopped beforehand, which is not 
to be done in certain circumſtances. 5 

If theſe ſtratagems ſhould be foreſeen by the be- 
fieged and prevented moitly, yet by means of the 
globe of compreſſion, their galleries may be deſtroyed 
ſo as to be quite uſeleſs, the beſieged will be enabled 


to proceed in their trenches, and raiſe their batteries 
without any other diſturbance but from above-ground, 


From whence it clearly appears, that the countermines, 
tormerly 
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formerly the greateſt obſtacle of a ſiege, are now of 
very little advantage to a fortified place. 

The great effect of powder, tho? not confined, as 
has been hitherto thought neceſſary, has been known 
long ago. In the duke of Sully's memoirs, page 
126, octavo edit. vol. I, we find this remarkable 


paſſage ; the king of Navarre did nevertheleſs take 


Monſegur. Captain Milon incloſed five hundred 
« pounds of powder in a bag, which he found means 
* to introduce into a drain, from the town into the 


„ ditch between two principle gates of the town; the 


<« end of the leader was hid in the graſs. Every 
e thing being ready to play off this machine, the 
“ king gave us leave, to go and ſee its effect; which 
« was ſurpriſing. For one of the gates was thrown 
& jnto the middle of the town, and the other into the 
* field, fifty paces from the wall; all the vaults were 
C deſtroyed, and a paſſage was made in the wall for 
c three men to enter a-breaſt, by which the town was 
e taken”. 


M. Vallieres Diſſertation on Mines, and their 
Advantages in the Defence of Places. 


T ſhall not give in this diſſertation, the conſtruction 


of mines or countermines, the poſition of liſtners, 


chambers, their charges, nor the manner of uſing 


them; but only a general idea of the advantages 


which may be drawn from countermines, if they were 
conſtructed and defended as they ought to be. To 
explain every thing, it would be neceſſary to enter 
into the particulars of the practice, beſides, trigono- 
metry treat of the theory of the colliſion of bodies; 
the communication of motion, the reſiſtance of ſolids 
on the various forces of percuſſion, and elaſticity of 
the flame, ariſing from different quantities of powder 
on the time, the different manner of its inflamation, 
in different fire-arms, according as the fire 1s con- 
| veyed ; 


ſerve. 
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veyed; and in ſhort, into the Phiſico- mathematical 
knowledge, which requires a chain of demonſtrations 
ſufficient to fill a large volume, of which this diſcourſe 
could only ſerve as a preface. 

When Spain made the conqueſt of the kingdom of 
Naples from the French, Francis George, an Italian 
architect at Naples, propoſed to Peter Navarre, the 
Spaniſh general, beſieging at that time the caſtle del 
Ovo, a method of becoming ſoon maſter of this 
caſtle; the French who defended it, were the firſt that 
felt the effect of powder in mines. The architect, 
whether by knowledge or by chance, in placing the 
powder in ſuch a manner, that he threw the wall and 
garriſon into the ſea. This was then the origin of the 
artificial vulcano, invented to facilitate the taking of 
places; but it is found on the contrary, that it is 
more advantageous in the defence, without having as 
yet been rightly conſidered. 

It is known, that the perfection of arts and ſciences 
is reſerved to ſucceeding generations, with reſpect to 
the ſcience of mines, judging from what has been 
practiſed, there are certain principles, which, accord- 
ing to all appearances, have not as yet been diſcovered; 
and from which are deduced ſuch facts and advanta- 
geous means for the defence of places, as would be 
impardonable in us to have neglected. | 

What I have ſeen beſt on the effect and conſtruction 
of mines, are memoirs, containing ſeveral experiments 
of mines made ſince theſe twenty-five years; giving 
the charges of mines pretty exactly, and the diameters 
of the excavations, according to their different lines 
of leaſt reſiſtance; I ſay pretty exactly, becauſe there 
is a certain rule and geometrical accuracy to be ob - 


ſerved in theſe things not mentioned in thoſe memoirs, 


For inſtance, it has been found in practice b, that a 
lefs 
b. All the ſubſequent argument appears to be without 


foundation, by all the experiments made at Ja Fere at differ- 
| | ent 
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leſs quantity of powder is required in proportion to 
the earth in large mines than in ſmall ones; the reaſon 
given by ſome, is, that a great quantity of powder 
produces a greater force in proportion than a leſs one: 

but thoſe that argue in this manner would ſoon have 
diſcovered their error, had they conſidered, that not 
only the weight to be raiſed is to be conſidered, but 
likewiſe the tenacity of the parts; and as the tenacities 
are proportional to the ſurfaces and the weights to 
the ſolid formed by the excavation : and the ſurfaces 
of large bodies are Jeſs in proportion than in imall 
ones; the charges of large mines ought to be leſs in 
proportion than thoſe in ſmall ones. 

This diſcourſe on the proportion of Jie only, 
ſhews the neceſſity of geometry in the uſe of mines; 
the bare knowledge of the practice is not ſufficient to 
underſtand what has here been laid; there are beſides 
other caſes, wherein it rarely ſucceeds, though it be 
ſufficient in the attack of a place not countermined ; 


becauſe when nothing obſtructs the miners paſſage, it 


is eaſy to blow up a counterſcarp and make a breach 
in a baſtion, and if ſome mines do not ſucceed, it 1s 
owing to the 1gnorance ſcarcely pardonable of thoſe 
who undertake t to conſtruct them, unleſs ſome unfore- 
ſeen heterogeneous matter intervenes, and forces the 


powder to "at differently from what it would have 


done in an uniform ſoil ; but this accident happens 
ofiner through ignorance than any thing elſe, becauſe 
a ſkilful miner commonly knows where theſe incon- 
veniencies are to be apprehended, and if he does not 
know how to remedy them, he ought at leaſt to give 
notice of it to the general. 

| C 


ent times. For it was found that the charges were always 
proportional to the quantities of earth blown up, or the globe 
of compreſſion. M. Vallieres has not leſſened the charges 
of large mines in his tables; Which alſo contradicts what 15 
here ſaid. 
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Tt has not yet been rightly diſtinguiſhed, how far 


the word countermine agrees to mines prepared for the 
defence of places ; every body knows how much the 


intimidate the beſtegers, but the harm they have hi- 
therto done is nothing in compariſon to what they 


might do, and what obſtruction they might make. I 
ſhall not pretend to ſay, that they may render a place 
abſolutely impregnable, but I do not ſee, that with 
equal ſkill, how to overcome all the obſtacles, nor to 
ſucceed in an attack of a place, countermined pro- 
perly and ſkilfully defended. | 


It is preſuppoſed that I mean the ſituation of a place 


proper for mines, well fortified, with a ſufficient gar- 


riſon to defend it, provided with warlike ſtores, pro- 
viſions, and every thing elie, which experience has 


ſhewn to be neceſlary. 
A miner that knows how to uſe countermines con- 


ſtructed as they ought to be, may ſtop the enemy's 
miners, ſtifle them, or deſtroy their works in ſuch a 
manner, as to make it impoſſible for others to return 
to the ſame place, or if he pleaſe, let them enter the 
galleries, block up the paſſage and take them priſon- 


ers, or kill them if thought proper. In ſhort, the 


beſieged who know how to take all advantages, will 


be maſter of the fate of their enemies: for without 


mentioning all the traps and ſtratagems which the 
enemies cannot foreſee; finding it impoſſible to ad- 
vance, and the underground paſſages being ſtopped, 
and not being able to make mines that can be of any 


uſe to them; if neceſſity obliges him to brave the 


mines, and to carry on the attack above-ground, he 
muſt be very obſtinate to perſiſt in ſpite of all the 
hardſhips that the beſieged can make him endure, not 
only in making his approaches, but likewiſe in making 
his lodgment on the covert-way, and every where elſe, 

where he dares to carry on this work. 
If he proceeds by {ap to the covert-way, it will be 
proper to give him notice from time to time, by ſome 
5 mines, 
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mines, of the danger he is in; if he makes his attack 
ſword in. hand, mines. appear then uſeleſs ; it is. true, 
they may ſtartle the. troops. during the attack, and 


bury ſome men, but as, the excavations may ſerve for 


lodgments, it will be better to reſerve the mines for 
diſturbing the work, and conſequently to gain time; 


beſides theſe firſt mines ſhould not be loaded till they 
are to be uſed, in order to be always ready to prevent 


the enemy from advancing, which cannot be done, if 


they are charged before. The enemy being arrived 
to the covert- way, may attempt to re-enter the ground, 
whilſt he compleats his lodgment; but he will again 


be obſtructed, and find on all ſides the ſame difficulties 
as before. As ſoon as he begins to raiſe batteries for 


making a breach, it will be proper to deſtroy all the 
lodgments on the covert-way by the uppermoſt mines, 
for very good reaſons, and not wait till the cannons 
are mounted; for theſe ſmall mines looſen the earth 
where the cannon are to be, by which the next mines 
wall throw the cannon, when mounted, towards the 
town. Theſe batteries being repaired, and the can- 
non mounted, which cannot be.done in a ſhort time, 


the mines which, 1 ſuppoſe properly. diſpoſed and 
charged, will throw the cannon, a ſecond time, into 


the ditch of the place. Such an adventure muſt aſto- 


niſh an enemy, for here is another. battery and lodg- 


ment to be made; and when other mines throw the 
cannon. again into the ditch a third time, if he is bold 
enough to venture raiſing batteries again, he will meet 


with "the ſame reception. In ſhort, when there is a 


depth of earth of 25 or 30 feet, It 1s eaſy to blow up 
the ſame ſurface near the covert-way, ſix or ſeven 
times, which certainly is more than ſufficient to diſ- 
hearten the moſt obſtinate enemy. 


Theſe mines ought to be diſpoſed in ſuch a manner 


as not to damage the parapet of the covert-way, that 
it may remain in a condition to be occupied as often 
as the lodgment is demoliſhed ; at the ſame a the 

aps, 
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ſaps, communications, and parallels, by which the 
enemy maintains his lodgement on the covert-way, 
muſt not be ſpared, ſome mines muſt continually be 


ſprung, with the precaution to deſtroy always thoſe 


works which are found to be moſt compleat. 
It muſt here be obſerved that if the depth of earth 
near the covert - way admits of being blown up ſix or 


ſeven times, it is eaſy on a level ground of that depth 


to diſpoſe the chambers of mines in ſuch a manner, 
as to blow up the ſame ſpot twenty times all over the 
glacis and beyond it, becauſe they are not confined 
on one fide as thoſe near the covert-way. 


If the mines made it impracticable to make a breach 


with canons, and yet the enemy 1s obſtinately bent to 


purſue his enterprize, what meaſures can he take? 
will he have recourſe to eſcalades? this ſcheme is chi- 


merical, and little to be feared, for a garriſon that 


knows how to defend itſelf, I mention this, becauſe -- 


I happened to be at Landau when beſieged in 1704, 


where the garriſon, brave as it was, having done all 


that could be expected, were at laſt in fear of an 
eſcalade; on which ſuſpicion, they determined, after 
two days debate, unſeaſonably to let the water into 
the ditch, Will the enemy have recourſe again to 
mines? there are but two ways to arrive at the place 
or outwork ; the one, to pals under the ditch from the 


covert-way, a tedious work, in which he certainly 


will be obſtructed ; the other, to throw the counter- 
ſcarp into the ditch, and to paſs it by means of an 
epaulement. In both ways he may ſufficiently be ob- 
ſtructed, to be diſheartened. But ſuppoſe he arrives 
to the body of the work, a principal gallery with liſt- 
ners, placed behind the ſcarp, will render his ſucceſs 
impoſſible. 


The preſent practice is, that the enemy advances to 
the covert-way by means of covert-{aps, that is, by 


under-ground galleries, leaving only half, or a toot 
of earth over their heads; then throwing down this 
head 
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head, their lodgments are almoſt quite finiſhed. No- 
thing is more caſy than to ſtop this work, and to 
oblige the enemy to proceed in another manner, if 
thought proper. 

From theſe general hints of countermines it appears 
what may be done, when joined to a proper conduct 
of the garriſon, which may and ought, by a well 
regulated conduct, contribute to the entire deſtruction 
of the enemy, in taking advantage of all the diſor- 
ders he is put in, by the effects of countermines. It 
mult be confeſſed, that this is the beſt, and perhaps 
the only defence, from which ſuch great advantages 
can be made. 

As we have not as yet heard or ſeen a defence of 
this nature, what I have ſaid in favour of counter- 
mines, may perhaps appear a mere imagination; yet 
I advance nothing but what is grounded on theory 


and confirmed by experience; it is matter of fact, 


and I not only can aſtert the poſſibility, but likewite 
the eaſineſs of its execution. 
No countermines I have ſeen, in the ſeveral attacks 


I have been, were diſpoſed in a proper manner, nor 


all the advantage made of them, it properly exerted. 
it is true, that "theſe advantages depend on ſuch me- 
chanical principles as are taught by geometry which 
tew miners are acquainted with. 

I muſt own, that fifteen or twenty miners com- 
monly ſent into a place beſieged are by no means ſuf- 
ficient, for the moſt that they can do, is to make a 
few mines here and there under the glacis, which only 
frightens the enemy without doing any great harm; 


Ls. little time that is gained by Shams is not worth 


mentioning. Beſides, for want of communications, 
the mines muſt be charged at the approach ot the 
enemy to the covert-way, which is a great diſadvan- 
tage; to this J may add, that if the number of miners 
were greater, if their works are not begun before the 
ſiege, 
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ſiege, the ſituations are often ſuch, that very little re- 


ſource can be expected from them. 


To prepare ſuch countermines as I propoſe, requires 
time and expences, but neither of them are fo con- 
ſiderable as might be imagined: in three or four 
months, if no rock intervenes, a place may be ſuffi- 


ciently countermined, as far as 60 or 70 fathom, 


from the covert- way, ſuppoſing a ſufficient number 
of workmen. As to the expence, it is a mere trifle, 
in compariſon to the many millions of livres the for- 
tification of a place coſts, to preſerve which requires 
all the care and precaution that is poſſible; for in a 
front of a polygon of 200 fathoms, I ſuppoſe requires 
2000 fathoms of galleries, which may perhaps coſt 
35000 livres, in materials and workmanſhip, and 
100,000 lb. of powder in reſerve for that uſe. 

It muſt be obſerved, that it ſuch a work be under- 
taken, it ought to be carried on with all ſpeed, and 
without intermiſſion ; all the parts of a place, ſul- 
ceptible of making mines, ſhould be finiſhed toge- 
ther, for it would be dangerous to be attacked 'in a 
front not prepared, whilſt all the others are; it will. 
beſides inſtruct the enemy of your condition, which 
he always diſcovers too ſoon. 

The ſcience of countermines has a ſuperiority over 
that of fortification, becaule the latter is partly arbi- 
trary, whereas the former is determined by the ſitua- 
tion of the works and nature of the ſoil; another ad- 


vantage the mines have, no leſs conſiderable than the 


former is; that the poſition of theſe mines may be fo 
varied, as to be impoſſible for the moſt experienced 
enemy, to gain any intelligence of them. 

The galleries ſupported with wood, are eaſier de- 
tended, and more commodious to avoid certain ac- 
cidents, than thoſe made of maſonry ; but as wood 
decays, it is more convenient to make thoſe gallerics, 
which are to ſtand a conſiderable time with maſonry, 
by obſerving however to make the root flat inſtead 


of 
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of round as they are commonly made, to prevent 


certain accidents. As to the objections which may 


be made againſt this method of making counter- 
mines; the moſt material one is, that the miners can- 
not enter thoſe galleries filled with ſmoak ariſing from 
the ſpringing of a former mine, which ſuffocates 
them ; but theſe and other inconveniencies, may be 
avoided, by a particular conſtruction of theſe gal- 
leries, which purifies the air, and makes it circulate, 


General Conſtrufton of the ſeveral Stages of Coun- 
termines. 


Fig. 18, in the line g H, repreſenting the ſlope of 
the glacis, take the line g F, equal to four, five, or 


- fix feet, for the thickneſs of earth to be left to ſerve 
as a parapet to the covert-way : take F z, equal to 
half the diameter of the excavation, and 2 O, the 


perpendicular to F H to the line of leaſt reſiſtance; 
then the line FL will repreſent the ſection of the 
plane in which the ſeveral ſtages of countermines are 
placed. In order to find the diſtances of the cham- 


bers in that plane, take OM, ML, each equal to 


F O, and the points O, M, L, will repreſent the cen- 
ters of the chambers: this may be carried on to any 
depth. This conſtruction is evident from M. Beli- 

| | dor's 


c. What this particular conſtruction of galleries, which 


M. Valliere mentions here, remains as yet a ſecret; nor can 
it be gueſs'd at: for if he means that air-holes may be 
made from diſtance to diſtance, they may be diſcovered from 
above, and either ſtopped or ſome ſtinking compoſition 
thrown through them into the galleries, and thereby increaſe 
inſtead of diminiſhing the danger: or whether, the galleries, 
by having ſeveral entrances, and a communication with one 
another, can be freed by this means from the ſulphurous 


ſmoak, foon enough, to be entered and defended when re- 


quired; can in my opinion, only be known from experience. 


Jo 
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dor's principles, that the charges of mines are pro- 
portional to the cubes of the radii or lines OF, MO, 


LM, of the globe of compreſſion. 


M. Valliere will have the line M O always equal 
to the line of leaſt reſiſtance O z, of the mine next 
above it; but obſerves, that in a foil of an uniform 
denfity, experience ſhews that theſe lines are to be in- 
creaſed by one-third of the line of leaſt reſiſtance ; ſo 
that if the line of leaſt reſiſtance O 2 is 12 feet, OM 
ſhould be 16; which aniwers our conſtruction nearly. 
He ſuppoſes likewiſe in his conſtruction, that the 
diameter of the excavation 1s always double the line of 
leaſt reſiſtance ; but we have proved, that it may be 
triple or quadruple of that line. It is therefore ne- 
ceſſary in this conſtruction to determine the ratio of 
the lines F z and 2 O, from the charge, to determine 
the plane F L of the ſeveral ſtages of mines. 
Fig. 19 ſhews the diſpoſition of the chambers of 
the countermines, in a ſection of the glacis parallel 
to the covert-way.z and how they ought to be placed 
under each other. | 


Explanations of the Figures. 


Fig. 1, Shews the figure of an excavation. 
Fig. 2. Shews how the ſame battery has been blown up 
three times by three mines C, D, E, placed below each 
other. 5 
Fig. 3. Shews the plane of the galleries and chambers. 
Fig 4. Profil of the ſame mines lengthways of the battery. 
Fig. 5. Shews how a battery is blown up once only. 
Fig. b. The plane of the galleries of the preceding mines. 
Fig. 7. Plane of mines conſtructed at Biſy, to ſhew the 
effect of the globe of compreſſion. 
E. Chamber, whole line of leaſt reſiſtance was 12 feet, and 
loaded with 3000 lb. of powder, 5 
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I F. Gallery 69 feet long, going from the bottom of the 
pit J, and paſſing 14 feet under the chamber E. 

H G. Branch from the gallery, 14 feet lower, and 8 diſtant 
from the chamber E. ; | 

Fig. 8. Section thro' B A, paſſing thro? the chamber E. 

YZ X. The gallery going from the pit I, ſloping 18 inches 
from Y to Z, the reſt being level. 

V. T. Horizontal line, and O N the flope of the ground 
of 5 feet from the gallery A to the gallery B. 

R. S. A perpendicular of 26 feet. 


Fig. 9. Section thro' D C of the plane paſling likewiſe 


thro' the chamber E, and the galleries D, C. 


LA TE H. 

Fig. 10, 11, Shewing the extent of the excavation made 
by the chamber E, fig. 7, and the parts burſt of the high 
and low galleries. OE 

Fig. 12. The plan of a place of arms D in a covert-way, 
countermined, | 

Fig. 13. The ſame place of arms, as appeared when the 
galleries were blown up, to make trenches. 


Fig. 14. The ſame as the two former, only cleared and 


traverſed, to prevent being enfiladed. 
Fi f 15. A ſection of the 13th figure. 
: 116. A ſection through the 14th figure, formed into 


PLAT I. 


Fig. 17. Shews the plan of an attack of a place counter- 


mined, The great circles I repreſent the effects of the 
globes of compreflion, and the littles circles the counter- 
mines ſprung by the beſieged to blow up the advanced 
ſaps of the beſiegers. g 


N BR: 1 An 
At the end of page 16 add. 
In order to which, they begun at the right to place ſand 
bags before them ſerving as a retrenchment, then placed 
the leaders and put ten barrels of powder in two heaps at 


the end of the traver/ing gallery; ſixteen in four heaps into 
the envelope, and as much into the /;/7ncer, and ſtoped up. 


